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THE  COMMISSIONER  OF    AGRICULTURE 


Department  of  Agricultxjbe, 

Washingtariy  D.  C,  November  20, 1885. 
To  the  President  : 

I  have  the  lienor  to  respectfully  submit  a  report  of  the  afifairs  and 
operations  of  the  Department  of  Agricultare  daring  the  past  year, 
vhich  have  been  subject  to  my  8ui)ervision  since  the  3d  of  April  last 

Thi8  Department  has  in  its  charge  the  interests  of  an  industrial  class 
far  more  numer«ns  than  any  other  in  the  country.  With  a  territory  of 
such  breadth,  a  climate  so  varied,  a  soil  so  generous;  with  a  continuous 
ttreain  of  agricultural  immigration  pouring  into  our  borders;  with  the 
coDstaDtly  increasing  advantages  derivable  from  improved  skill  and 
iogenious  labor-saving  appliances,  there  is  necessarily  a  corresponding 
eDiargemeut  of  production.  This  renders  necessary  a  wise  distribution 
of  crop  areas,  the  introduction  of  new  products,  and  an  increased  supply 
of  those  products  which  at  present  are  notably  insufficienthto  meet  the 
growing  demands  of  home  consumption.  One  of  the  most  important  of 
these  is  sugar — an  article  of  prime  necessity.  The  development  of  an 
industry  which  combines  agriculture  and  manufacture  is  slow  and  diffi- 
cult ;  yet  the  progress  made  in  the  Department's  experiments  during 
the  past  season,  as  gauged  by  actual  results,  looking  to  the  increased 
prodaction  of  sugar  within  our  own  borders,  is  more  positive  and  sat- 
ii&ctory  than  hitherto,  and  promises  ultimately  the  highest  success. 

There  are  fibers  whose  production  can  unquestionably  be  made  profit- 

Me  in  this  country,  and  whose  utilization  only  awaits  successful  in- 

Tention  and  manufacture.    There  are  fruits  and  other  edible  products 

^      ti  should  enter  into  the  variety  of  our  agricultural  productions  and 

e        I    ources  for  meeting  the  demands  of  consumption. 

:  been  prolific  of  rural  benefaction.    Opening  in  gloom, 

Dg  t      destruction  of  winter  crops  by  severity  of  temperature, 

tti         is  bright  with  the  cheer  and  blessings  of  abundance  for  man 

,  produced  at  a  cost  which  is  not  a  burden  to  the  producer, 

price  which  is  not  a  barrier  to  the  poor  consumer.    Though 
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the  product  of  wheat  is  less  than  for  many  years,  the  supply  from  pre- 
vious harvests  is  ample  for  domestic  and  probable  foreign  requirements. 

The  distinctively  American  product,  maize,  which  dominates  the  till- 
age of  North  and  Sonth,  and,  next  to  grass,  is  the  source  of  our  meat 
production,  is  in  larger  supply  than  ever  before 5  while  cotton,  the 
money  crop  of  ten  States,  has  only  once  or  twice  before  been  exceeded 
in  quantity.  The  soil  has  yielded  a  generous  return  for  the  labors  of 
the' husbandman,  and  the  prospect  for  the  future  is  bright  before  him. 
It  is  gratifying  to  observe,  as  seasons  pass  and  agricultural  methods 
improve,  that  the  soil  ameliorations  effected  by  drainage  and  greater 
thoroughness  of  cultivation  are  reducing  the  effect  of  adverse  meteoro- 
logical conditions  of  excessive  moisture  in  spring,  and  drought  in  sum- 
mer, equalizing  the  extreme  results  of  good  and  bad  seasons,  and  giv- 
ing increased  steadiness  and  certainty  to  the  efforts  of  the  farmer. 

It  IS  also  gratifying  to  note  that  upon  every  hand  can  be  found  an 
increased  interest  of  the  farmer  in  his  work.  Local  societies  in  the 
interest  of  agriculture  are  multiplying  in  number  as  well  as  augmenting 
in  size;  interest  in  discussions  upon  agricultural  topics  is  everywhere 
increasing;  and,  indeed,  upon  all  sides  can  be  seen  encouraging  evi- 
dence of  the  desire  on  the  part  of  the  farmer  for  the  latest  information 
upon  timely  subjects,  which  shall  enable  him  to  cultivate  the  soil  more 
intelligently  and  scientifically  than  those  who  have  cultivated  it  before 
him,  and  which  shall  also  enable  him  to  leave  it  richer  and  more  pro- 
ductive for  those  5rtio  are  to  follow  him. 

For  many  years  it  has  become  more  and  more  apparent  that  one  great 
need  of  the  agricultural  interests  of  the  United  States,  is  a  better  un- 
derstanding and  a*  more  intimate  relation  between  the  several  agricult- 
ural colleges  and  exi)eriment  stations,  and  a  more  practical  co-operation 
between  these  institutions  and  the  Department  of  Agriculture. 

Among  my  first  acts  of  administration,  therefore,  was  the  request  of 
these  institutions  to  send  delegates  to  a  convention  to  meet  at  this 
Department  in  the  month  of  July  last.  The  result  of  that  meeting  was 
most  gratifying.  All  sections  of  the  country  were  represented,  and 
throughout  its  deliberations  there  was  a  manifest  desire  to  cooperate 
with  the  Department  in  its  efforts  to  develop  systems  which  should 
better  unify  results  of  experiments  and  reports  upon  them. 

These  agricultural  colleges  were  severally  endowed  by  one  and  the 

name  act  of  Congress.    They  are  now^  separately  carrying  on  experi- 

uents  at  an  expense  of  time  and  means,  and  yet  without  any  central 

'^^''d  through  which  to  report  and  comi)are  results  with  each  other. 

inited,  these  several  State  organizations,  with  their  carefully  tilled 

••I,  their  line  of  mechanical  appliances,  their  scientific  methods  of  cul- 
^  uHon,  and  their  habits  of  observation  of  every  stage  of  growth,  could 

i^age  in  the  work  of  developing  new  systems  of  agriculture,  the  neces- 
*ay  for  which  is  fast  approaching ;  while  in  a  divided  condition,  and 
^uiinnt  united  purpose,  work  will  be  often  duplicated,  experiments  will 
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be  of  local  valae  only,  and  commuuities  alone,  instead  of  States,  will 
have  tho  benefit  of  the  valuable  results  of  science  and  4)ractice. 

No  suitable  provision,  however,  having  been  made  by  the  National 
Government  for  any  extended  practical  experiments  in  this  direction, 
it  is  respectfally  submitted  that  the  Department  should  have  full 
authority  and  ample  means  to  avail  itself  of  the  peculiar  advantages 
ofifere<l  by  these  endowed  institutions,  in  order  to  test,  in  a  manner  and 
CD  a  scale  sufficient  to  determine  all  qjuestionable  point^s,  the  adap- 
tability of  new  and  rare  seeds  to  the  various  sections  of  our  country. 
Surely  the  opportunity  to  use  these  fully-equipped  experimental  farms 
for  the  benefit  of  their  respective  localities  and  of  the  country  at  large 
sliould  not  be  lost. 

Believing  that  the  Department  of  Agriculture  can,  if  wiselj^  conducted, 
become  a  vitalizing  center  for  a  more  general  cooperative  effort  for  the 
promotion  of  agricultural  science,  and  that  the  various  State  Experi- 
ment Stations  should  be  encouraged  by  the  most  cordial  co-operation 
on  the  part  of  this  branch  of  the  National  Government,  I  have  endeav- 
ored, with  my  very  limited  means  and  force,  to  organize  a  branch  in 
this  Department  to  take  charge  of  the  returns  from  these  colleges  and 
stations,  and  to  collate  and  distribute  the  information  obtained  for  the 
benefit  of  all  interested  parties. 

1  am  happy  to  say  that  the  institutions  alluded  to  warmly  approve  of 
this  plan,  and  are  aiding  me  with  their  suggestions  and  co-operation. 

The  efforts  which  are  hereafter  to  be  made  to  carry  out  the  unani- 
moosljr  expressed  will  of  the  convention  on  this  subject  deserve  the 
eareful  consideration  of  Congress. 

THE  BUREAU  OF  ANIMAL  INDUSTRY. 

"An  act(for  the  establishment  of  a  Bureau  of  Animal  Industry,  to  pre- 
vent the  importation  of  diseased  cattle,  and  to  provide  means  for  the 
suppression  and  extirpation  of  pleuro-pneumonia  and  other  contagious 
diseases  among  domestic  animals  ^  was  approved  May  29, 1884. 

The  objects  and  purposes  of  the  Bureau  are  clearly  defined  in  the 
above  titie  of  the  act  establishing  it.  At  the  time  this  act  was  passed 
by  Congress  it  was  not  known  that  the  disease  called  pleuro-pneumonia 
among  cattle  existed  in  any  part  of  the  United  States  west  of  the  Alle- 
ghany Mountains,  but  in  August,  1884,  it  was  discovered  in  the  State 
of  Illinois,  and  an  investigation  by  the  officers  of  the  Bureau  revealed  a 
very  extensive  and  alarming  outbreak,  involving  herds  in  Ohio,  Illi- 
D      and  Kentucky.    Su«h  measures  were  adopted  to  prevent  its  fur- 

r  spreacl  and  to  secure  its  eventual  extirpation  as  were  possible 
t  law  and  by  co-operation  with  the  authorities  and  citizens  of 
the  al    \       States. 

!  aw  i  ablishing  the  Bureau  of  Animal  Industry  does  not  author- 
lie  sh  :h  •  of  affected  animals,  but  only  authorizes  such  quarau- 
necessary  to  prevent  the  spread  of  contagious  diseases 
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from  one  State  or  Territory  into  another.  It  is  consequently  impossible 
for  this  Department  to  maintain  an  effectual  quarantine  under  the  pres- 
ent law.  The  disease  is  a  peculiar  one,  in  this,  that  in  an  affected  herd 
there  is,  generally,  a  considerable  proportion  of  the  animals  which  are 
affected  in  so  mild  a  form  that  their  illness  is  not  noticed,  and  yet  they 
are  capable  of  communicating  the  contagion  to  other  herds. 

Another  class  of  affected  animals  are  more  severely  attacked,  but 
make  a  partial  recovery,  and  although  the  trained  veterinarian  may  be 
able  to  find  signs  of  disease  by  an  examination  of  the  respiratory 
organs,  people  not  skilled  in  such  examinations  can  detect  no  signs  of 
the  plague.  Unfortunately  all  animals  once  affected,  whether  the 
attack  has  been  mild  or  severe,  are  dangerous  for  an  indefinite  period 
afterwards.  These  characteristics  make  the  disease  a  very  difficult  one 
to  extirpate,  except  by  the  slaughter  of  all  sick  animals,  and  either  the 
slaughter  or  the  quarantine  of  all  that  have  been  exposed.  Such  is 
now  the  policy  and  practice  of  most  civilized  nations. 

To  protect  the  great  cattle  interests  of  this  country  requires  vigorous 
means  and  measures.  The  existence  of  plenro-pneumonia  and  other 
contagious  diseases  has  had  a  very  serious  etfcct  upon  our  foreign  and 
interstate  commerce  in  living  animals.  Great  Britain,  on  account  of  it, 
has  placed  such  restrictions  upon  the  trade  that  no  cattle,  sheep,  or 
swine  can  be  sent  there  from  this  country,  except  for  immediate 
slaughter  at  the  landing  places.  The  effect  of  this  is  to  prevent  the 
exportation  of  any  but  fat  cattle  to  that  kingdom ;  and  even  these,  it 
is  estimated,  do  not  bring  as  much  within  $10  or  $15  a  head,  afi  they 
would  sell  for  if  they  could  be  taken  inland  and  held  until  they  had 
recovered  from  the  effects  of  their  journey,  and  for  a  favorable  state  of 
the  market.  Since  these  restrictions  have  been  enforced  the  exporta- 
tion of  sheep  has  steadily  declined  from  108,652  in  1879  to  32,510  in 
1884,  and  that  of  swine  from  25,033  in  1879  to  4  in  1884. 

The  restrictions  upon  our  interstate  commerce  from  the  same  cause 
have  been  a  very  great  burden,  and  the  reduction  in  the  value  of  cattle 
in  the  affected  States  has  been  enormous. 

The  regulation  of  commerce  with  foreign  nations  and  among  the 

several  States  is  placed  by  the  Constitution  under  the  exclusive  control 

of  Congress,  and  this  regulation,  it  has  been  decided,  includes  such 

"^^easures  as  are  necessary  to  protect  foreign  and  interstate  commerce, 

4)  promote  its  growth,  and  to  remove  restrictions  from  it. 

The  traffic  in  live  animals  constitutes  such  an  important  part  of  the 
Vinnierce  of  the  country,  and  the  capital  invested  in  the  flocks  and 
jerds  from  which  this  commerce  is  drawn  represents  so  large  a  propor- 
ion  of  the  wealth  of  the  nation,  that  it  bus  become  very  desirable, 
'''om  a  national  point  of  view,  that  such  regulations  should  be  adopted 
*s  will  insure  the  removal  of  these  restrictions  and  do  away  with  the 
:ause  which  has  led  to  them.  It  was  to  secure  this  result  that  the  act 
^tc^tiii^hing  the  Bureau  was  passed,  but  experience  has  shown  that  the 
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powers  conferred  by  that  act  are  not  suflBcieut  for  the  purpose.  I  would 
Uierefore  recoinmend  such  additional  legislation  as  may  be  necessary 
to  make  the  work  of  the  Bureau  more  effective. 

The  BcientifLc  investigations  of  the  Bureau  in  regard  to  the  nature  of 
communicable  diseases,  and  the  means  by  which  they  may  be  prevented, 
have  been  carried  on  unremittingly  during  the  year,  and  the  results 
throw  much  light  upon  these  obscure  question^..  These  investigations 
will  be  published  in  detail  in  the  annual  report  of  the  Bureau  of  Animal 
Industry,  which  is  now  in  preparation. 

In  addition  to  the  work  referred  to,  this  Bureau  has  made  an  investi- 
gation of  the  condition  and  number  of  the  domestic  animals  in  various 
parts  of  the  country  j  of  the  peculiarities  of  the  animal  traffic,  and  of 
such  changes  in  present  methods  as  would  be  of  advantage  to  those  en- 
gaged in  this  industry.    The  report  thereon  will  be  published  in  detail. 

July  1, 1884,  the  management  of  the  quarantine  stations  for  imported 
cattle  was  transferred  flrom  the  Treasury  Department  to  the  Depart- 
ment of  Agricnlture,  and  has  become  a  part  of  the  duties  of  the  Bureau 
of  Animal  Industry.  Stations  are  maintained  for  the  ports  of  Boston, 
New  York,  and  Baltimore,  and  arrangements  have  recently  been  made 
by  which  animals  arriving  at  San  Francisco  are  also  quarantined.  The 
Btations  for  the  ports  of  Portland,  Me.,  Philadelphia,  Pa.,  and  New 
Orleans,  La.,  have  been  discontinued.  There  has  been  no  request  to  be 
allowed  to  land  cattle  at  Portland  since  the  quarantine  was  transferred 
to  this  Department,  and  only  two  animals  have  passed  through  the  sta- 
tion at  New  Orleans,  both  of  which  were  landed  at  New  York  and  could 
have  been  quarantined  there. 

DIVISION  OF  CHBMISTEY. 

The  imx>ortance  of  chemistry  to  agriculture  was  first  recognized  in 
the  works  of  Liebig.  Before  his  time  little  was  known  of  the  constitu- 
tion of  the  soil,  or  of  the  nature  of  fertilizers.  At  the  present  day  the 
itaefolness  of  chemical  science  to  agriculture  is  not  questioned  by  any 
wellinfonned  person. 

The  work  of  the  division  during  the  year  may  be  classed  under  five 
heads,  viz : 

1.  Analysis  of  soils. 

2.  Gootinnation  of  the  investigations  of  cereals. 

3.  Experiments  in  the  manufacture  of  sugar. 
i.  Investigation  of  food  adulterations. 

i  Miscellaueons. 

AKALTSIS  OF  SOILS. 

The  object  of  undertaking  this  work  was  fourfold : 
(I)  To  D     :e     lal;        of  samples  of  soils  from  difi'erent  parts  of  the 
y      Lich  sent  to  the  Department  from  time  to  time  ilur- 

ing  y    r  aUd  a  half. 
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(2)  To  farther  investigate  the  problem  of  the  chemical  composition  o1 
a  soil  with  reference  to  its  fertility. 

(3)  To  collect  and  compare  the  different  methods  in  use  for  soil  analy 
sis  with  the  design  of  unifying  them  as  much  as  possible,  in  proposing 
a  method  which  might  seem  best  adapted  to  general  use. 

(4)  To  put  in  form  for  general  use  points  in  connection  with  soil  analy 
sis  concerning  which  frequent  inquiries  are  addressed  to  the  Depart 
ment,  to  answer  which  in  detail  would  be  quite  impracticable. 

The  results  of  the  work  are  now  in  manuscript  and  are  ready  foi 
publication. 

INVESTIGATION  OP  CEREALS. 

The  work  of  the  division  of  chemistry  during  1883  and  1884,  in  inves 
tigatiug  the  influence  of  climate  and  soil  in  the  composition  of  cereals 
has  been  continued  with  good  results.  The  cereals  examined  have  beei 
wheat,  oats,  and  corn.  One  of  the  chief  objects  of  research  with  wheal 
and  oats  has  been  to  trace  the  effect  of  climate  and  soil  on  the  albumi 
noids  of  grain.  Those  cereals  are  generally  more  highly  valued  as  th( 
percentage  of  the  albuuiinous  contents  increases. 

The  size  and  weight  of  the  grains  have  also  been  carefully  deter 
mined.  The  investigations  have  now  proceeded  far  enough  to  deter 
mine  what  parts  of  the  country  produce  the  best  cereals,  without  re 
spect,  however,  to  the  quantity  produced. 

The  results  of  the  work  are  being  rapidly  collated  and  will  soon  be 
ready  for  publication. 

EXPERIMENTS  IN  THE  MANUFACTURE   OP  SUGAR. 

Sugar  planters  have  long  been  aware  that  a  large  percentage  of  the 
sugar  produced  was  lost  either  in  milling  or  in  the  processes  of  man 
ufacture.  It  is  scarcely  extravagant  to  say  that  during  the  last  decade 
fully  half  of  the  sugar  the  soil  has  produced  has  been  lost  before  the 
manufactured  article  has  entered  commerce.  It  was  with  the  purpose 
of  checking  this  waste  that  the  Department  undertook  the  experiment* 
mentioned. 

To  avoid  the  loss  in  milling  it  was  determined  to  try  the  process  o 

diffusion.    For  this  purpose  apparatus  was  erected  in  Kansas  for  cutting 

sorghum  cane  into  thin  slices  and  extracting  the  sugar  therefrom  in  i 

diffusion  battery  consisting  of  ten  cells.    The  result  of  the  experimen 

v«»s  highly  gratifying.    The  degree  of  extraction  was  fully  98  per  cent 

-     iio  +ntal  sugars  present.    Mechanical  difficulties  in  the  form  of  the 

.iipa,ic.„ud  which  could  not  have  been  foreseen  interfered,  somewhat,  witl 

ytx  Qpccessful  working  of  the  process  economically,  but  these  difficultic! 
.-,/iiiy  overcome. 

pid  the  loss  incident  to  the  usual  process  of  manufacture,  the 
ji^.x^oa  Known  in  the  beet  sugar  industry  as  carbonatation  was  taied 
ij\A  ^fs  ^eau^ts  wAre  entirely  satisfactory. 
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To  the  juice  as  it  comes  from  the  mill,  or  the  diflfasion  battery,  a  large 
excess  of  lime  is  added,  and  this  is  afterwards  precipitated  by  blowing 
through  the  mixture  a  current  of  carbonic  acid.  The  precipitate  which 
falls,  carries  down  with  it  nearly  all  the  impurities  of  the  juice  and 
leaves  them  in  a  state  suitable  to  easy  separation  by  filtration.  The 
u»eof  this  process  entirely  prevents  the  losses  from  scums,  and  affords 
a  product  in  every  way  superior  to  that  given  by  the  old  method. 

It  was  the  intention  of  the  DeiJartment  to  make  similar  experiments 
in  Louisiana,  and  i^reparations  for  them  are  nearly  finished.  But  delay 
iu  getting  a  part  of  the  apparatus  and  the  improvements  suggested  by 
the  experiments  in  Kansas,  rendered  it  advisable  to  postpone  the  work 
for  another  year. 

In  view  of  the  important  results  achieved  by  the  experiments  in 
Kansas  under  the  direction  of  the  chemist  of  this  Department,  I  have 
thought  it  advisable  to  send  him  to  Europe  for  the  i^urpose,  not  only 
of  more  thoroughly  familiarizing  himself  with  the  processes  of  diflfusion 
and  carbon atation,  but  also  to  examine  machinery  recently  designed 
for  cutting  up  cane,  with  a  view  to  purchasing  such  apparatus  as  is 
necessary  to  carry  the  proposed  exi^eriments  of  another  year  to  a  suc- 
cessful termination. 

FOOD  ADULTERATION. 

« 

It  is  highly  desirable  that  some  general  standard  of  purity  for  foods 
should  be  established  and  that  uniform  methods  of  examination  for 
adulterations  be  agreed  upon.  As  a  beginning  in  this  direction  the 
Division  of  Chemistry  has  begun  a  series  of  investigations  in  food  adul- 
teration. The  work  already  done  has  been  chiefly  with  butter  and  honey, 
and  the  general  results  of  the  analyses  tend  to  establish  an  average 
eomposition  for  each  of  these  articlesof  food,  which,  when  more  definitely 
described,  may  serve  as  a  standard  of  comparison.  The  work  has  fur- 
ther shown  the  character  and  extent  of  the  adulterations. 

The  work  with  honey  will  soon  be  concluded,  but  with  butter  and 
other  dairy  products  only  a  beginning  has  been  made.  It  is  proposed 
to  extend  this  line  of  investigation  until  the  ends  sought  for  are  at- 
tained. 

MISCELLANEOUS. 

In  this  category  is  to  be  placed  a  Large  amount  of  work  done  by  the 

division  which  is  so  varied  as  to  escape  a  more  particular  classification. 

It  includes  many  analyses  of  waters,  assays  of  minerals,  examination 

oi        8,  phosphatic  rocks,  and  artificial  fertilizers,  &c. 

P<    laps  the  most  important  work  of  a  miscellaneous  nature  was  that 

in  connection  with  the  Association  of  Official  Agricultural  Chem- 

r  whose  labors  have  led  to  the  adoption  of  uniform   methods  of 

sis  for  commercial  fertilizers  throughout  the  United  States. 

iovi     ion  of  the  Department  the  last  meeting  of  the  association 

Washingtoni  and  action  was  taken  relating  to  the  enlarge- 
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meut  of  tbe  scope  of  the  work  of  the  organization  so  as  to  bring  it  more 
in  harmony  with  the  investigations  of  the  Department  relatine:  to  the 
adulterations  of  foods. 

For  the  coming  year  it  is  proposed  to  continue  the  work  of  investigat- 
ing the  adulteration  of  foods,  the  experiments  in  the  manufacture  of 
sugar,  and  the  miscellaneous  work. 

ENTOMOLOGICAL  DIVISION. 

The  importance  of  the  study  of  economic  entomelogy  becomes  every 
year  more  and  more  apparent.  Scarcely  an  agricultural  or  horticultural 
meeting  takes  place  but  that  the  subject  of  injurious  insects  and  the 
best  means  of  counteracting  their  ravages  occupy  a  large  share  of  at- 
tention. The  losses  occasioned  by  destructive  insects  to  the  farmers  of 
the  country  aggregate  an  enormous  sum,  and  tliere  are  few  directions 
in  which  the  Department  can  do  more  good  than  in  researches  having 
for  their  object  the  prevention  of  a  portion  of  these  immense  losses.  The 
valuable  resultsalready  obtained  in  the  work  of  the  Entomological  pi  vis- 
ion under  its  present  efficient  management  are  a  sufficient  promise  of 
good  work  yet  to  be  done. 

The  work  of  this  division  has  greatly  increased  during  the  year,  sev- 
eral new  lines  of  investigation  which  promise  valuable  results  having 
been  entered  upon. 

The  appearance  of  the  so-called  ^*  seventeen  year  locust"  or  periodical 
cicada,  in  May  and  June,  over  a  large  extent  of  country,  enabled  the  En- 
tomologist to  make  many  interesting  investigations  in  regard  to  it,  and 
a  bulletin  (No.  8  of  the  present  series)  was  prepared  and  issued,  giving 
a  full  account  of  the  habits  and  life-history  of  the  species,  and  a  revised 
edition  is  being  prepared. 

Two  other  bulletins  have  been  issued,  one  (No.  5)  treating  of  certain 
parasites  of  injurious  insects,  and  the  other  (No.  6)  of  the  imported  eloi- 
leaf  beetle.  This  last  is  a  practical  treatise  of  an  insect  that  has  of 
late  years  proved  very  injurious  to  the  elms  throughout  the  Eastern 
States,  and  shows  clearly  and  plainly  how  it  may  be  satisfactorily  dealt 
with. 

Destructive  grasshoppers  have  been  exceptionally  abundant  during 
the  summer*  One  species  {Melanoplus  destructor),  peculiar  to  the  Pacific 
slope,  has  done  much  damage  in  Oalifornia,  and  special  study  has  been 
jfiven  to  it  on  the  spot. 

Eemembering  the  fearful  devastation  caused  by  the  Eocky  Mountain 
-uccies  between  1873  and  1877,  the  people  of  the  West  have  felt  very 
s.een  anxiety  as  to  the  future  on  account  of  the  increased  injury  the  pres- 
ent year.  The  entomologist  has  given  this  subject  very  careful  atten  tion , 
md,  from  the  reports  of  special  agents  and  a  full  consideration  of  the 

object,  he  concludes  that  there  is  some  danger  of  increase  in  the  next 
"■^  o  or  three  years  should  the  weather  prove  favorable  to  the  insect. 
Kiif-   wi  f^T   encouraging  offset  to  this  rather  gloomy  prospect,  he  also 
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considers  that,  under  conditions  the  most  favorable  to  grasshopper  in- 
crease,  the  injury  can  never  be  as  widespread  as  it  has  been  in  tliepast, 
owing  to  the  advance  and  increase  in  settlement  in  the  Northwest. 

Other  destructive  insects  have  been  very  numerous,  and  a  series  ol 
test  experiments  have  been  made  by  agents  stationed  in  New  Jersey, 
Indiana,  and  Iowa,  with  many  insecticides  which  have  been  recom- 
mended but  never  thoroughly  tested. 

In  response  to  an  evident  want  a  station  has  been  established,  in 
charge  of  a  competent  agent,  at  Aurora,  111.,  for  purposes  of  experi 
ment  in  regard  to  apitulture.  The  objects  are :  To  secure  the  intro- 
duction and  domestication  of  such  races  of  bees  as  are  reported  to  pos- 
sess desirable  traits  and  characteristics ;  to  prove  by  experiments  their 
value  to  the  agriculturist  of  the  United  States,  and  their  adaptation  to 
our  climate  and  honey-producing  flora ;  to  make  experiments  in  the 
crossing  and  mingling  of  races,  and  endeavor  to  secure  the  tyx)e 
or  types  best  adapted  to  the  uses  of  our  bee-keepers ;  to  make  experi- 
ments in  the  methods  of  artificial  fertilization ;  to  test  the  vaiious 
methods  of  preparing  bees  for  winter ;  to  study  the  true  causes  of  dis- 
eases yet  imperfectly  understood,  and  the  best  methods  of  preventing 
or  caring  them,  and  to  obtain  facts  as  to  the  injury  to  fruit  by  bees. 

Another  new  field  of  investigation  has  been  added  to  the  division  by 
the  appropriation  by  the  last  Congress  of  $5,000  to  be  devoted  to  the 
"^promotion  of  economic  ornithology,  or  to  the  study  of  the  interrela- 
tion of  birds  and  agriculture,  an  investigation  of  the  food,  habits,  and 
migration  of  birds  in  relation  to  both  insects  and  plants."  I  have  com- 
missioned Dr.  0.  Hart  Merriam,  the  chairman  of  the  committee  on 
migration  of  the  Ornithologists'  Union,  to  act  with  the  Entomologist  in 
this  matter,  and  circulars  have  been  prepared  and  sent  out,  and  the 
work  is  now  progressing  in  such  a  way  as  to  promise  solid  and  valuable 

results. 

The  work  of  the  division  in  relation  to  silk-culture  has  largely  in- 
creased, and  a  corresponding  addition  has  been  made  to  the  clerical  force 
of  the  office.    Silk-worm  eggs  have  been  distributed  in  response  to  a 
very  large  number  of  applications  coming  from  all  parts  of  the  Union. 
Many  have  also  been  supplied  with  mulberry  trees  by  co-operation  with 
the  Superintendent  of  Gardens  and  Grounds.    Attention  has  been  given 
to  the  establishment  of  a  market  for  silk  cocoons,  with  a  view  to  over- 
coming the  difficulties  which  have  thus  far  been  found  to  lie  in  the  path 
of  the  silk-raiser  in  this  direction.    The  cheapness  of  foreign  labor  comes 
more  actively  into  competition  with  the  industry  of  manufacturing  raw 
sOk  from  the  cocoon  than  it  does  with  the  raising  of  the  cocoon  itself. 
In  the  former  case,  the  workshops  are  open  all  the  year  round,  giving 
nt  employment  to  their  operatives,  who  must  therefore  look  to  this 
I         for  their  livelihood ;  in  the  latter,  there  is  only  work  enough 
y  t       silk-raiser  six  weeks  in  the  spring  and  early  summer; 
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the  industry  therefore  may  be  made  one  for  the  hqusehold,  thus  utiliz 
iiig  time  that  would  otherwise  be  lost. 

The  filature  problem,  therefore,  becomes  the  more  difficult  one  to 
solve  and  has  received  much  attention.  In  furthering  the  establish- 
ment of  a  cocoon  market,  and  with  a  view  to  obt;jiuing  some  reliable 
statistics  of  the  expense  of  operating  a  filature  in  the  United  States, 
two  stations  have  been  opened,  one  at  New  Orleans,  and  the  other  at 
Philadelphia.  At  these  points,  in  co-operation  with  private  persons,  I 
have  been,  since  last  spring,  operating  two  small  establishments,  which 
have  consumed  several  hundred  pounds  of  cocoons  raised  in  the  United 
States.  It  was  not  to  be  expected  that  first-class  raw  silk  would  at 
first  be  produced.  American  silk-raisers  are  as  yet  too  generally  in- 
experienced to  produce  a  first-class  cocoon,  which  can  only  be  looked 
for  after  several  years  of  successful  operation  in  the  industry.  A  station 
has  also  been  opened  in  California,  a  building  suitable  for  making  seri- 
cultural  experiments  having  been  constructed  at  Piedmont,  in  Alameda 
County.  Here  it  is  designed  to  experiment  in  co-operation  with  the 
State  board  of  silk  culture,  and  the  Ladies'  Silk  Culture  Society,  at  the 
same  time  using  the  institution  as  a  sericultural  school.  The  division 
will  continue  during  the  coming  winter  and  spring  to  distribute  silk- 
worm eggs  and  manuals  of  instructions  in  silk-culture  to  all  worthy  ap- 
plicants, and  to  take  such  other  steps  towards  fostering  the  industry  as 
circumstances  may  from  timt?  to  time  require. 

DIVISION  OF  STATISTICS. 

The  branch  of  the  Department  service  under  the  direction  of  the 
Statistician  has  met  the  public  demand  for  co-ordinated  fact  and  sys- 
tematic statement,  during  tlie  past  year,  in  response  to  requests  from 
heads  of  Departments,  Senators  and  Members  of  the  House,  officials  of 
foreign  governments,  boards  of  trade  and  chambers  of  commerce,  ag- 
ricultural and  industrial  societies,  authors,  editors,  and  others.  The 
necessity  for  comprehensiveness  and  completeness  in  statistics,  as  well 
as  accuracy,  is  more  appreciated  as  popular  intelligence  advances  and 
culture  broadens. 

^The  printed  rei)()rts  of  the  statistics  of  agriculture  during  the  year 
include  70S  pages  of  monthly  issues,  and  147  of  the  annual  report,  a 
total  of  855  pages.X  The  aim  has  been  in  these  reports  to  give  practical 
ind  useful  information,  plainly  and  concisely,  avoiding  as  much  as  pos- 
■'ble  fragmentary  and  inconclusive  statement. 

?he  crop-reporting  system,  which  has  been  in  operation  twenty 
ears,  and  has  been  adopted  bj-  several  States  and  by  some  European 
jjovernments,  consists  of  boards  of  observation  and  report  in  over 
eighteen  hundred  counties  of  the  United  States,  comprising  nearly  all 
t  the  developed  territory  of  the  United  States.  A  parallel  or  dupli- 
^a^+e  work,  for  the  purpose  of  verification  and  for  special  local  iuvesti- 
r-  ion  if»  carried  on  through  State  agents.    The  foreign  work,  under 
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the  direction  of  an  agent  in  London,  who  is  connected  officially  with 
the  Department  of  Stat^,  has  been  improving  in  efficiency  and  breadth 
(inring  the  past  year.  This  was  undertaken  at  the  urgent  reciiiest  of 
representatives  of  western  apiculture,  to  obtain  advance  information 
•  coneemiDg  European  products  with  which  ours  come  in  direct  compe- 
tition\  The  need  was  emphasized  by  the  incompleteness  and  fragment- 
ary character  of  unofficial  information  relating  to  foreign  crop  pros- 
pectSi 

The  report  of  the  present  year  contains  a  review  of  the  course  of  ag- 
rieoltaral  production  during  fifteen  years,  which  shows  an  estimated  in- 
crease iu  com  of  37,000,000  acres,  or  SO  per  cent. ;  in  wheat,  of  20,000,000 
acres,  or  108  per  cent. ;  in  oats,  of  13,000,000  acres,  or  142  per  cent. ;  in 
all  cereals  taken  together,  67,000,000  acres,  or  97  per  cent.  The  en- 
largement of  the  wheat  area  was  extraordinary  during  the  period  of 
pirtial  failure  of  the  crops  of  Western  Europe ;  the  extension  of  the 
breadth  in  maize  was  aided  by  the  rise  of  the  foreign  trade  in  beeves 
and  fresh  meats,  and  by  the  sudden  enlargement  of  exports  of  pork 
products,  induced  by  the  cheapness  of  corn ;  and  the  cultivation  of 
oats  has  received  especial  impetus  from  the  seeding  of  rustproof  va- 
rieties in  the  South,  and  from  the  necessity  of  less  heating  feed  for  horses 
than  a  too  exclusive  maize  ration.  The  increase  from  69,000,000  acres 
of  cereals  in  1870 — a  breadth  nearly  equal  to  the  superficial  area  of 
Missouri  and  Ohio— to  136,000,000  acres,  an  increase  of  67,000,000  acres 
i^Qce  1870,  means  the  seeding  and  harvesting  of  additional  area  equal 
to  the  entire  surface  of  Iowa  and  Forth  Carolina. 

The  average  estimated  area  and  product  of  the  i>rincipal  food  crops 
of  the  last  five  years  is  compared  with  the  average  of  the  ten  years 
preceding,  fix>m  1870  to  1879,  inclusive,  iis  follows : 


1880-'84. 


1870-79. 


Crops. 


Bushels. 


•  JTl , 

'^ 

•lit 

I-*.. 


1,  575, 194. 194 

463, 07:i.  098 

495, 509, 478 

2«,  380, 399 

49, 324.  670 

10.781,793 

169,241,133 


Acres. 


60,045,016 

37, 73**,  SS'i 

18, 628, 029 

2, 088, 665 

2,214,154 

847,096 

2,112,378 


Bashels. 


Acres. 


1, 184,  486,  954 

312, 1.52, 728 

314,441.178 

18.460,985 

Xi,  704,  652 

9, 747. 272 

132,  837, 175 


43,741,331 

25,187.414 

11,076,82: 

1,305,061 

1.529.357 

.551. 10« 

1,514,045 


The  average  yield  of  corn  per  acre  has  been  23.9  bushels  per  acre, 
iiwiiuit  27.1  for  the  preceding  period ;  the  average  value  has  therefore 
l^^  higher,  44.7  cents  per  bushel  instead  of  42.0,  and  the  average 
^^ae  of  an  acre  $10.67  instead  of  $11.54. 

The  average  yields  of  wheat  in  the  two  periods  are  nearly  identical, 
tt3and  12.4  bushels,  respectively,  but  the  price  has  averaged  90.1  cents, 
>f  104.9,  the  demand  not  being  equal  to  the  sui)ply. 

of  the  present  year  ai^  ample  for  all  the  demands  of  con- 
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sumption  and  exportation.  The  cereal  supply  promises  to  averaj 
about  52  bushels  to  each  unit  of  population.  Winter  wheat  suflfen 
greater  injury  during  last  winter  than  in  any  season  since  1866.  Se 
oral  millions  of  acres,  were  given  up  to  spring  crops,  and  the  remainii 
breadth  scarcely  averages  10.5  bushels  per  acre.  The  spring  and  wi 
ter  wheat  together  is  approximately  estimated  at  350,000,000  bashel 

The  corn  crop  promises  a  volume  10  per  cent,  greater  than  that 
last  year,  or  nearly  two  thousand  million  bushels,  and  that  of  oats  w 
probably  exceed  six  hundred  million  bushels.  There  has  been  a  lar{ 
reduction  of  the  expected  yield  of  potatoes  in  consequence  of  the  sexioi 
prevalence  of  rot  in  Kew  York  and  various  degrees  of  injury  from  tl 
same  cause  in  other  States. 

The  increase  in  cotton  area  insures  a  crop  of  nearly  6,000,000  bales  j 
the  rate  of  yield  no  greater  than  that  of  last  year.  The  high  promise  • 
the  €arly  season  has  not  been  maintained,  though  condition  is  not  y< 
as  low  as  in  1884  at  this  date.  It  is  safe  to  say  that  t^e  crop  will  I 
between  6,000,000  and  7,00t),000  bales,  and,  however  short  and  unfavo 
able  the  picking  season,  only  exceeded  by  the  crop  of  1882. 

Included  among  the  unfinished  investigations  of  the  year  is  the  b 
ginning  of  an  important  statistical  work,  an  agricultural  survey  of  tl 
resources,  rural  industries,  and  capabilities  of  the  Rocky  Mountaj 
region.  It  is  a  work  of  great  practical  utility,  tending  to  the  industrij 
development  of  that  broad  domain  and  the  enlargement  of  the  materij 
resources  of  the  country. 

In  addition  to  statistical  inquiry  which  relates  directly  to  the  cond 
tion  of  growing  crops  and  the  yield  thereof,  there  have  been  institute 
inquiries,  by  specialists,  into  certain  branches  of  agricultural  and  ho 
ticultural  industry,  and  the  reports,  as  soon  as  completed,  will  be  la: 
before  the  public. 

DIVISION  OF  GARDENS  AND  GROUNDS,   HOBTIOULTUBE,  ETC. 

The  duties  of  this  division  embrace  all  that  relate  to  practical  hori 
culture,  floriculture,  tree-culture,  and  landscape  gardening. 

Questions  having  for  their  solution  the  relative  value  of  econom 
plants  of  new  or  untried  kinds,  and  the  probability  of  their  successf 
commercial  culture  in  climates  and  localities  suitable  for  their  comple 
growth,  and  the  proper  course  to  be  pursued  in  their  introductio 
l)ropagation,and  dissemination,  are  subject  matters  which  pertain  to  tL 
division. 

•  There  are  many  plants  of  great  economic  value  which,  so  far  as  grow 
s  concerned,  can  be  placed  in  suitable  climates  in  this  countrj^,  b 
which,  for  various  reasons,  cannot  at  present  be  recommended  or  € 
30uraged  as  offering  a  probability  of  profitable  culture. 

Others,  again,  such  as  are  nearly  of  a  tropical  nature,  can  only  be  pi 
duced  in  limited  areas,  with  the  prospect  of  an  occasional  failure  duri; 
seasons  of  more  than  usual  severity. 
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The  oofEee  plant  may  be  mentioned  as  an  example  of  plants  of  this 
deseriptiion;  cinnamon,  gamboge,  some  of  the  rubber  and  other  gam- 
jiektiDg  plants,  chocolate,  vanilla,  and  nutmeg  may  also  be  noted  as 
eoming  under  this  class. 

Some  plants  again,  even  where  the  thermometrical  conditions  are 
fiivorable,  require  special  climatic  conditions  to  secure  their  productiou 
in  profitable  quantities ;  the  tea  plant  is  a  good  example  of  a  plant 
requiring  special  climatic  peculiarities  to  enable  its  commercial  products 
to  be  produced  in  sufficient  abundance  to  be  profitable  as  a  mere  money 
ioTestment,  while  it  can  be  cultivated  and  made  available  as  a  domestic 
article  for  fieunily  use  over  a  large  portion  of  the  country. 

There  are  many  articles  of  importation  which  can  be  grown  here,  but 
can  be  purchased  at  so  cheap  a  rate  that  our  system  of  labor  cannot 
compete  t  r  production.  Of  these  opium  may  be  noted ;  the  opium 
pqppy  may  itivated  in  every  State  of  the  Union,  but  the  slow  and 

tedioas  i  ipu  ion  required  in  collecting  the  juice  prevents  competi- 
tion with  ch(  labor  of  other  countries.  The  same  factor  pre- 
Tafls  in  >  oulti'  ion  and  preparation  of  perfumery  oils  and  essences, 
but  in  ,  as  in  other  industries,  much  can  probably  be  accomplished 
by  the  invi      on  of  new  appliances  of  a  labor-saving  character. 

'  e  of  the  ramie  plant,  which  yields  a  valuable  fiber,  and 

^        1  roduced  many  years  ago,  has  hitherto  been  held  in  abey- 

<     I  the  want  of  machinery  adapted  to  the  profitable  extrac- 

)f      t  nber  from  the  stalks.    This  is  now  so  far  accomplished  that 

dte  success  of  a  machine  for  the  purpose  may  be  looked  for  in 

I  <     tnre  has     en  in  a  similar  provisional  condition,  and  as  soon 

n    ei    nt  is  confirmed  that  suitable  machinery  has  been 

I I  the  I         ion  of  these  plants,  and  for  the  separation  of  their 
in     mi        r  I    tisfiactory  to  the  cultivator  and  to  the  manufact- 

»ri  w  and  profitable  crops  will  be  at  once  available. 

'.       introd     aon  of  new  industries  is  at  all  times  a  matter  of  spe- 

:«    ,  1  they  promise  a  direct  addition  to  the  industrial 

weal  Kl    ing  resources  of  the  nation,  and,  what  is  farther  of 

im  ice,       y  have  an  indirect  value  in  so  far  as  they  increase 

Y      crops  ai      widen  systems  of  rotation  on  lands,  which  is  a 

it  fit    x>r  in  maintaining  the  fertility  and  in  the  economical  man- 

of  the  soiL 

]      ling  promises  to  be  more  effective  in  this  direction  than  the  in- 

I  1      fruits  into  every  section  where  they  will  thrive  and  do  not 

'  en      ,  the  careful  experimentation  with  new  varieties  of  such 

as  r  x>  be  tried.    Our  farmers  are  American  in  every  sense, 

I  ml     c       e  an  almost  immediate  return  as  a  reward  for  their 

';     i         wn  in  the  spring  yields  its  product  in  the  fall,  and  hence 

I  year  after  year,  with  little  or  no  diversity,  which 

a 
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should  they  become  the  sites  of  orchards  of  the  most  common  ' 
of  finit  would,  in  due  time,  amply  repay  the  planter  for  both  his  i 
and  his  patience,  and,  what  is  of  greater  importance,  would  fum 
that  diversificatioD  which  must  ultimately  become  the  necessity  of  ov 
agriculture. 

I  would  respectfully  recommend,  therefore,  that  this  division  of  th 
Department  be  sufficiently  enlarged  in  scope  and  power  to  enable  i 
to  appoint  a  special  superintendent  or  agent  of  pomology,  who 
give  special  atteution  to  the  pomological  necessities  of  the  country, 
make  suggestions  relative  to  tbe  industry  as  applicable  to  every  8e< 
tiou  for  the  guidance  of  the  horticulturist. 

Such  an  agent,  if  qualified  for  his  duties,  could,  through  his  i       rti 
give  to  the  country  a  mass  of  information  which  would  be  of 
benefit  to  all  concerned. 

So  far  as  regards  experimental  work  in  connection  with  objec      ( 
culture  in  gardens  and  orchards,  the  area  of  the  Department  gm     i 
which  can  be  devoted  to  this  object  is  now  so  limited  as  to  pri 
practical  tests  of  the  merits  of  varieties  of  fhiits,  and  its  ezpo» 
tion  subjects  all  operations  to  interference  by  depredators  who  are  ma 
liciously  inclined.    Even  for  purposes  of  propagating  out-door  planti 
the  grounds  are  but  of  little  avail,  because  their  situation  in  the  cit; 
prevents  a  guarantee  of  accuracy  of  nomenclature. 

The  introduction  and  propagation  of  semi-tropical  plants  of  eco    »m] 
value  are  receiving  considerable  attention,  but  the  facilities  are 
gether  inadequate  to  the  prosecution  of  this  work  on  a  scale  8uffi< 
extensive  for  the  demands  of  the  country.    These  demands  can 
fhlly  met  until  the  Department  secures  ample  facilities  for  thon 
testing  and  propagating  such  plants  as  oranges,  lemons,  figs,  <    v 
cinchona,  mangoes,  &c.,  in  the  open  fields  in  States  where  the  climat 
admits  of  such  cultivation. 

The  distribution  of  economic  and  other  plants  during  t    i  i        i: 
amounted  to  74,000.    These  consisted  of  oranges,  lemons,  oli^ 
i^oes,  guavas,  figs,  tea,  cofifee,  Japan  persimmons,  pine-app  i 

]frapes,  native  and  foreign,  strawberries,  raspberries,  also  mul      *r; 
plants  f<^^  ^ilb.vror-n  encouragement,  and  a  few  ornamental  i      its 

»•       ^  •'  -%mi-  -    Jt ,     -.iige  of  temperature,  t      pn 

—'   'I  C.W"    i<r^      ''     -*ovai'ation  are  among         ]         re 

^An«  ,-    -,.    -    _.ti.       ,p,.,    3roduction.    Our  climate      suDjec 
•  ^  -  "-'•  -^  i  ^B,  which  by  turns  stimulate  power     I, 

J'    -'  -  '         — '^y  of  plants.    The  European  vi 

,np.i>.     -    ..  .,1^      ..,_**    wdruging  conditions,  except  on  the  1      fi 

;i,ucxf.    ^«%rdy  ^    }hey  are,  find  an  unre 
H^.T'»««ftWx    h^^'     following  excessive 


Wf, *•*!  ^    I  »*— 111 


8EP0HT    OF   THE   COMMISSIONER   OP   AGRICULTURE.  19 

eaoaes  many  diseases  of  fruits  aud  grains,  cotton  and  other  plants. 
The  cotton  crop  of  the  present  year  has  been  reduced  materially  by 
unfavorable  meteorological  conditions,  by  a  failure  of  the  preservation 
of  a  due  balance  between  the  forces  of  heat  and  moisture. 

There  are  investigations  of  a  practical  nature  in  agricultural  meteor- 
obgy  which  have  not  yet  been  made;  there  are  problems  which  have 
Dot  yet  been  solved.  The  practical  application  of  this  as  yet  unde- 
Teloped  science  is  of  very  great  importance  and  should  receive  the 
immediate  attention  of  official  and  experimental  organizations.  To 
this  end  I  would  sng&rest,  and  venture  to  urge,  the  establishment  of  a 
«gnal-8ervice  station  in  connection  with  each  college  of  agriculture 
and  agricultural  experiment  station,  for  the  routine  work  of  the  signal 
service  and  for  special  observation,  under  direction  of  the  college  or 
station,  for  investigation  of  meteorological  conditions  affecting  the 
health  and  growth  of  plants. 

MEDICINAL  PLANTS. 

For  a  number  of  years  past  the  attention  of  medical  men  and  phar- 
maciats  has  been  unusually  attracted  toward  the  subject  of  medicinal 
plants,  both  native  and  foreign,  and  the  last  annual  meeting  of  the 
American  Pharmaceutical  Association  by  resolution  requested  the  Com- 
miasioner  of  Agriculture  to  take  measures  for  the  introduction  into  cul- 
ti?ation  in  this  country  of  such  of  the  important  foreign  medicinal 
]>laDts  as  may  be  adapted  to  our  climate,  in  order  that  they  may  be 
nsdily  obtainable  in  a  fresh  state,  and  that  another  industry  may  be 
added  to  our  ooontry's  resouroes.  It  is  represented  that  many  hundred 
teisand  dollars  are  annually  sent  abroad  for  drugs  and  medicinal  sub- 
stances that  should  be  produced  at  home.  There  is  no  doubt  that  many 
of  the  most  important  medicinal  plants,  as  t!:e  rhubarb  plant,  the 
heorice  plant,  arnica,  belladonna,  digitalis,  opium  poppy,  and  many 
othov  are  perfectly  adapted  to  our  climate,  and  could  be  cultivated  in 
perfection,  as  we  know  with  respect  to  some  of  them,  from  experiments 
made  many  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
dndiona,  vanilla,  jalep,  and  sarsaparilla,  may  in  all  probability  be  sue- 
emfiilly  cultivated  in  the  extreme  southern  portion  of  the  country,  and 
it  would  seem  well  that  means  should  be  taken  to  give  such  plants  a 
proper  trial. 

A  new  a    i  powerful  ansesthetic  remedy  prepared  from  the  leaves  of 
a       lb  <        d  ooca,  or  botanically  ErythroxyUm  ooca^  has  been  re- 

r      n       ed  into  medical  and  surgical  practice. 

.\       ih      I  is  a  native  of  Central  and  South  America,  and  on  account 

dii    nlty  of  0        ning  the  leaves  in  a  fresh  and  active  state,  it 

t  Y  desirable  that  the  growth  and  cultivation  of 

I        tempted,  in  some  locality,  within  our  own  borders. 

r  our  native  medicinal  plants  and  drugs,  their  colleo- 

e  been  very  greatly  extended  during  the  past  deo- 
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ade,  so  that  thousands  of  people  in  different  parts  of  the  conntry,  not 
ably  in  the  mountainous  regions  of  Korth  Oarolina,  Tennessee,  and  ii 
other  Southern  and  Western  States,  are  employed  at  certain  seaHonso 
the  year  in  this  enterprise. 

Fears  are  expressed  that  some  of  these  plants  are  becoming  extermi 
nated  in  their  native  habitats,  and  in  respect  to  some  of  them — as,  fo 
instance,  the  ginseng  plant — the  time  has  come  when  they  may  proba 
bly  be  made  the  objects  of  profitable  cultivation. 

EXPERIMENTS  IN  JLLASKA. 

Something  in  the  line  of  experimental  work  might  also  be  undertake! 
in  Alaska,  i)088ibly  with  profit.  It  is  well  known  that  the  Departmen 
if  the  Interior  has  established  an  agency  for  the  promotion  of  educa 
tion  in  that  Territory. 

It  has  been  suggested  that  a  line  of  experiments,  to  be  undertakei 
by  this  Department,  would  easily  prove  whatever  of  agricultural  anc 
horticultural  capability  may  exist  in  the  Territory.  No  careful  atten 
tion  seems  to  have  been  given  there,  as  yet,  to  this  branch  of  industry 
and  the  resources  of  the  country  are  quite  unknown  and  undeveloped 

The  Industrial  Training  School  at  Sitka  would  furnish  an  admirabli 
basis  for  a  station,  where  could  be  conducted  careful  experiments  t< 
ascertain  the  agricultural  products  best  adapted  to  the  climate  and  soi 
of  the  Territory,  and  what  breeds  of  cattle  and  other  domestic  animaL 
are  most  suited  to  its  climate  and  soil. 

Such  an  experiment  oaght  to  extend  over  a  series  of  years,  and  th< 
result  would  amply  repay  any  expenditure  that  Congress  may  choo8< 
to  make  in  this  direction. 

DIVISION  OP  BOTANY. 

The  work  of  this  division  during  the  past  year  has  been  prosecn 
with  vigor,  and  may  be  classified  under  the  following  heads : 

(1)  Care  and  enlargement  of  the  herbarium. 

(2)  Publication  of  botanical  matter. 

(3)  Distribution  of  duplicates  and  foreign  exchanges. 

The  herbarium  contains  botanical  specimens  of  all  the  plants  of  th< 
United  States,  so  far  as  it  has  been  able  to  secure  them,  and  also  a  larg< 
representation  of  foreign  plants.  These  specimens  are  a  necessity  ii 
order  that  the  division  may  be  able  to  distinguish  and  determine  th< 
names  and  properties  of  the  x>lants  sent  in  for  investigation  and  identi 
fication  from  all  parts  of  the  United  States.  It  is,  in  fact,  a  kind  o 
reference  library  to  be  consulted  whenever  occasion  requires,  and  1 
both  scientific  and  practical  importance.  The  development  of  tl 
great  country  is  constantly  bringing  to  light  new  kinds  of  plants,  som< 
of  which  have  uses,  medicinal  or  economical,  and  information  as  to  thei 
relationship  and  probable  qualities  has  to  be  sought  for  largely  througl 
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the  medium  of  the  herbarium  and  its  library.  The  herbariam  has  also 
ft  high  valae  for  consultation  by  teachers  and  professors  of  botany,  who 
freqaently  avail  themselves  of  the  opportunities  here  afforded  of  study- 
ing plants  from  every  part  of  the  Union. 

This  advantage  is  participated  in  also  by  educated  foreigners,  who  in 
visiting  the  capital  of  the  country  expect  to  find  centered  hete  a  full 
representation  of  its  various  productions.  Such  collections  are  a  neces- 
sity of  the  education  of  the  times,  and  every  country  of  the  world,  which 
is  advanced  in  intelligence  and  science,  makes  its  capital  the  headquar- 
ters for  information  of  all  kinds  relating  to  its  resouices  and  productions, 
tfans  fostering  that  spirit  of  scientific  research  to  which  the  highest 
progress  of  the  world  is  so  much  indebted. 

The  heretofore  crowded  quarters  of  the  herbarium  have  been  relieved 
by  the  addition  of  more  room. 

The  appointment  of  an  assistant  has  been  made,  whose  special  duties 
He  to  investigate  the  fungus  diseases  of  plants,  a  line  of  botanical  re- 
search which  has  been  most  urgently  called  for  and  which  it  is  expected 
win  soon  show  valuable  results. 

A  ^  Descriptive  Catalogue  of  the  Grasses  of  the  United  States,"  in- 
tended, in  part,  to  be  explanatory  of  the  display  of  grasses  made  at  the 
Kew  Oirleans  Exposition,  was  prepared  by  this  division.  It  was  pub- 
lished by  the  representative  of  the  Department  to  the  said  exposition, 
md  has  been  widely  distributed  to  granges,  agricultural  colleges,  and 
persons  interested  in  a  knowledge  of  our  grasses,  and  has  received  much 
eommendation  from  the  press  and  from  scientists. 

Hie  report  of  this  division  shows  descriptions  and  figures  of  a  num- 
ber of  species  of  native  medicinal  plants,  a  subject  which  is  now  receiv- 
ing considerable  attention,  and  of  which  it  is  desirable  that  information 
shoold  be  furnished  to  the  people. 

This  division  still  continues  the  plan  of  distributing  duplicate  speci- 
Biens  of  plants  to  such  agricultural  colleges  as  make  requests  for  them. 
Duplicates  have  also  been  used  in  making  exchanges  with  societies 
tod  institutions  of  science  in  foreign  countries.  The  division  is  greatly 
indebted  to  the  Imperial  Botanic  (hardens  of  St.  Petersburg,  to  the 
Xoaeum  of  Natural  Sciences  at  Paris,  and  to  the  Boyal  Botanic  Gar- 
dens of  Oreat  Britain,  for  valuable  contributions  to  its  botanical  collec- 
tions, and  responses  have  been  made  as  fiekr  as  possible,  by  contributing 
to  their  similar  wants. 

The  work  of  this  division  has  been  yearly  increasing,  and  it  now 
itands  in  urgent  need  of  an  addition  to  its  force,  in  order  that  proper 
^searches  may  be  made,  and  that  useful  information  on  botanical  sub- 
jeets  may  be  diffused  among  the  people. 

DIVISION  OP  FOBESTBY. 

\         is,  perhaps,  no  subject  in  which  the  Department  can  be  used 
benefit  than  in  its  attention  to  forestry  interests;  and,  con- 
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sidering  the  vast  importance  to  the  nation  of  a  proper  investigai 
the  sabject,  no  branch  has  been  more  poorly  endowed  by  Gongre 
An  appropriation  of  $10,000  has  been  made  annually  for  several 
for  an  investigation  of  this  character,  and  a  reasonable  amount  ol 
has  been  yearly  accomplished,  as  may  be  seen  by  the  various  r 
already  published.  These  reports  have  dealt  with  the  condition 
estry  matters ;  statistics  relative  to  the  industry  have  been  < 
set  forth,  and  various  suggestions  have  been  made  when  thou 
value.  Much  remains  to  be  done  in  this  direx^tion ;  but  the  tin 
come  when  more  than  this  is  necessary,  if  we  would  be  awakened 
dangers  which  threaten  us  through  the  destruction  of  our  forests 
more  important  problem  confronts  us  as  a  people  than  that  wh: 
lates  to  our  forests.  Efforts  should  be  made  at  once  to  ftirther  t 
and  enlighten  the  people.  The  establishment  of  arbor  days,  whi< 
been  so  successfully  accomplished  in  a  few  States,  should  become  ge 
the  importance  of  the  introduction  of  forestry  into  our  schools  an 
cational  institutions  should  be  set  forth ;  the  organization  of  lo 
State  societies  in  the  interest  of  forestry  should  be  strongly  adv< 
and  encouraged,  and  every  other  means  should  be  devised  to 
into  the  minds  of  the  people  that  restoration  is  an  urgent  necessit 
must  keep  pace  with  destruction. 

It  is  already  apparent  that  efforts  for  promotion  of  forest-tree 
ing,  through  liberal  laws  on  the  part  of  the  United  States,  and  th 
various  premiums  and  exemptions  on  the  part  of  certain  Stat< 
not  to  meet  with  abundant  success.  Inducement  having  failed,  < 
tion  should  now  be  attempted.  Such  an  effort,  to  be  successful, 
to  be  inaugurated  by  the  General  Oovemment  itself.  Adequate 
should  be  forthcoming  to  deal  with  this  national  necessity  in  a  ne 
way.  With  a  sufficient  fund,  agencies  could  be  established  to  i 
information  for  compilation  and  diffusion ;  the  laws  of  foreign  coc 
in  this  regard  could  be  codified  and  studied ;  climatic  and  mete( 
ical  observations  could  be  made  in  sections  to  show  the  influe 
jrees ;  a  comprehensive  study  of  the  varieties  of  trees  and  their  s 

economic  uses  and  values  could  be  laid  before  the  country,  and  in 

■ther  ways  the  people  could  be  made  to  realize  the  vital  impor 

(lis  subject. 
T  hflTTx^  pnhmit^-A/i  ftn  PQtimatc  for  $10,000  to  continue  these  inv< 

i.         .     —    •'  -1  v^jich  they  have  been  prosecuted  in  pr 

—      -  •"»•     '• 'leress  deem  it  wise  to  increase  the  scope 

.     __  ..^^..j       - inna  's'^niewhat  commeusuratc  with  its 

^^n  >i»   ' —  -  3  line  of  work  to  which  I  have  al 

....     —  lai  --..    ^~-    -/,  .p....'»ntal  plots  for  forestry  upon  th 

..-^-  ■   -     .  --         -npreheusive  discharge  of  th< 

i»    -       ^Aoc»tx-    ■    •■ — -•-u  iftppropriation. 

1^x1-.  ng  o     ■       %s€^  the  division  undertook,  in  conr 

*  *t-o 'nf^^/i.       ,   ''•li^'^in^s  a »"1  Grounds,  and  under  th( 
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GongresB  providing  for  contributions  from  the  various  Departments  of 
the  Goyemmeut  to  the  Centennial  and  Cotton  Exposition  at  If  ew  Orleans^ 
to  piomote  the  interests  of  forestry  by  procuring  and  sending  to  that 
exposition,  a  collection  of  useful  and  ornamental  articles  manufactured 
from  the  woods  of  our  forests.  The  great  variety  of  articles  thus  brought 
together  constituted  one  of  the  most  interesting  and  attractive  features 
of  the  expofiitiony  and  had  the  effect  of  giving  to  many,  a  new  and  deep 
inpresiion  of  the  great  value  of  our  forests  and  the  importance  of  their 
proper  protection. 

As  tending  to  show  the  practicability  of  tree-culture  in  the  arid 
regions  of  the  West,  where  such  culture  has  been  deemed  by  many  to 
be  impossible,  the  division  transplanted  several  hundred  trees  of  various 
kinds  from  tbe  western  portions  of  Kansas  and  Nebraska,  and  the 
regions  farther  west,  and  exhibited  them  in  a  growing  condition  on  the 
eibibition  grounds,  thus  giving  ocular  demonstration  of  the  success  at- 
t«DdiDg  tree-planting  in  a  large  section  of  the  country  hitherto  treeless, 
bot  where,  within  a  few  years  past  and  with  advancing  settlements, 
millions  of  trees  have  been  planted  and  are  now  flourishing.  The  es- 
tablished fact  that  trees  valuable  for  fruit,  for  shade,  and  for  timber  can 
be  8Qccessfully  cultivated  on  much  of  the  dry  plains  of  the  West,  is  of 
the  greatest  importance  in  an  agricultural  point  of  view,  and  will  be  the 
means  of  attracting  settlers  to  that  region  who  would  otherwise  turn 
away  fh>m  it. 

£arly  in  the  year  a  new  volume  of  the  reports  on  forestry,  in  addi- 
tion to  the  three  previously  issued,  was  published.  Among  the  more 
important  contents  of  this  volume  may  be  mentioned  a  ftill  rex>ort  from 
lix  of  the  prairie  States,  in  regard  to  the  kinds  of  trees  that  had  been 
found  to  grow  there  successfully  and  to  which  preference  is  given  j  also 
as  to  what  kinds  of  trees  have  not  proved  successful  and  the  difficulties 
which  have  been  met  by  tree-planters. 

Another  report,  compiled  from  the  returns  made  in  response  to  a  second 
cirealar,  gave  an  exhibit  of  the  extent  to  which  the  native  forests  of  the 
ooantry  have  been  cleared  off,  and  for  what  purposes,  and  the  dam- 
age occasioned  by  forest  fires,  together  with  other  facts  relating  to  the 

sntrject. 

By  means  of  a  graphic  chart,  the  steady  and  rapid  destruction  of  the 

forests  in  one  of  the  States  during  a  period  of  nearly  thirty  years  was 

presented  to  view,  and  will  serve  as  an  illustration  of  what  has  been 

taking  place  in  many  of  the  other  States. 

A  report  was  also  made  in  regard  to  the  consumption  of  the  forests 

the  purpose  of  furnishing  ties  for  our  150,000  miles  of  railroad. s. 

'         K)rt  shows  the  amount  and  kind  of  wood  used  by  each  railroad 

i       *     3h  information  could  be  obtained,  amounting  to  about  03  per 

of       t  whole.    The  sources  from  which  the  ties  are  procured  are 

,       Also  the  season  of  the  year  in  which  they  are  cut  and  their 

durability.    From  this  report  it  appears  that  to  fiiruish  ties 
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for  onr  present  mileage  of  roads  has  taken  the  available  timber  from  an 
area  of  land  eqaal  to  that  of  the  States  of  Bhode  Island  and  Connect!- 
cnt,  and  estimating  that  the  ties  will  need  to  be  renewed  once  in  seven 
years,  there  will  be  reqnired  for  this  purpose,  and  to  equip  the  new 
roads  built  &om  year  to  year,  the  timber  growing  on  565,714  acre«. 
Allowing,  again,  that  a  growth  of  thirty  years  is  necessary  to  produce 
trees  of  proper  dimensions  for  ties,  it  will  require  16,971,420  acres  oi 
woodland  to  be  held  as  a  kind  of  railroad  reserve  in  order  to  supply 
the  annual  needs  of  the  existing  roads,  to  say  nothing  of  the  demands 
for  new  roads.  This  constitutes  an  area  larger  than  the  States  of  New 
Hampshire,  Vermont,  and  Massachusetts  combined.  It  is  more  than 
4  per  cent,  of  the  woodland  of  the  United  States,  exclusive  of  Alaska. 

The  volume  contained,  also,  a  report  on  the  maple-sugar  production 
in  the  United  States  and  Canada.  From  this  it  appears  that,  reducing 
the  maple  sirup  made  to  its  equivalent  of  sugar,  the  total  maple-sugai 
product  of  the  country  for  the  census  year  was  50,944,445  pounds,  or  a 
little  more  than  one-twelfth  of  the  whole  sugar  product  of  the  country, 
including  that  from  sorghum  and  the  sugar  cane.  Of  the  granulated 
sugar  made  in  the  country  that  from  the  maple  forms  17  per  cent. 

Since  the  publication  of  the  volume  referred  to,  two  other  drcu 
have  been  distributed,  and  the  division  has  been  occupied  in  com  x- 
ing  and  tabulating  the  information  thus  obtained.  The  inquiries  mi 
in  these  circulars  were  in  general  as  to  the  methods  adopted  in  tree 
planting  and  culture,  the  increase  or  diminution  of  the  forest  area,  the 
observed  influence  of  the  presence  or  absence  of  forests  upon  streams, 
floods,  and  droughts,  and  also  upon  cb'mate. 

During  the  year  about  3,000  packages  of  tree-seeds  have  been  sent 
to  persons  who  have  applied  for  them,  or  to  those  who  it  was  thought 
would  subject  them  to  various  modes  of  culture  and  test  their  adapta- 
tion to  various  soils  and  climates. 

Since  the  organization  of  the  ^^American  Forestry  Congress  "  the  De- 
partment of  Agriculture  has  recognized  it  as  doing  a  kindred  work  with 
that  of  its  forestry  division,  and  has  given  it  whatever  aid  it  could  by 
^he  presence  of  its  officers,  and  contributions  of  information  in  its  pos- 
^ssion. 

In  view  of  the  great  and  constantly  increasing  demands  made  upon 

f.r,o  ^nrAQfn  flf**.  f.he  supply  of  tics  and  other  material  for  the  use  of  rail- 

^uf       ,.  ^.  ..^.    t  has  become  a  question  whether  the  companies  might 

1.^         ••>•- '-  '^  to  be  a  feasible  thing,  and  for  their  interest,  to  plant 

T.       .  ...I;    •  -.  A^adwaySjOrontractsof  their  land  adapted  to  the  pur- 

.„   -^niifif   > '^TP a A^ -^4  while  at  the  same  time  relieving  the 

viotiug  1.   --  -    -     .      -  .  -    -jkiAsut  from  an  onerous  demand  which  is 

.-—    tipHi    .-    ^     *..  .        '..►    and-grant  companies  have  an  abundance 

ai  '    -^-       •'    - -    *''    "'^h  trees  or  which  might  be  planted, 

^* i-i-'     •• uuixici/uai  supply  of  timber,  and  these  and 
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other  oompanies,  by  planting  a  belt  of  trees  along  their  lines,  coold  pro- 
tect their  roads  &om  drifting  snows  and  driving  winds. 

The  review  of  the  year  is  encouraging.  The  interest  in  the  sabject  of 
forestry  has  increased  thronghont  the  conntry.  The  pablications  of  the 
Department  by  tbeniselves,  and  yet  more  as  they  have  been  repablished 
in  whole  or  in  part  by  oar  numerous  newspapers,  and  the  discussions  of 
the  subject  in  agricultural  and  other  conventions,  have  had  the  eftect  to 
extend  greatly  the  knowledge  of  the  subject. 

The  establishment  of  arbor  or  tree-planting  day,  already  adopted  in 
fifteen  of  our  States  and  Territories,  is  one  of  the  most  encouraging  signs 
to  the  advancement  of  forestry.  Its  extension  throughout  the  country 
should  be  urged  by  every  proper  consideration.  Its  general  establish* 
meot  would  be  among  the  most  effective  means  of  creating  throughout 
the  community  a  proper  sentiment  in  regard  to  trees,  and  lead  to  their 
adequate  protection. 

On  the  other  hand,  the  waste  of  our  forests  goes  on  at  an  alarming 
nte.  latdej  if  anything,  has  been  done  to  check  the  annual  destruction 
by  fires,  whether  by  willful  violators  of  the  law,  or  where  occasioned  by 
sparks  from  locomotives ;  the  destruction  caused  by  the  ax  of  the  lum- 
berman, or  the  loss  by  depredations  on  the  public  lands.  To  stop  these 
iCTeral  losses,  each  lamentably  great,  the  division  has  done  what  it 
eonld  l^  making  the  fshcts  known  to  the  Oommissioner  of  the  Land 
Office,  tiie  only  one  who  is  authorized  to  prosecute  such  offenders. 

In  view  of  the  continued  destruction  of  the  timber  on  the  Government 
hods,  and  the  importance  of  preserving  for  permanent  cultivators,  and 
Bse,  soch  portions  of  forests  as  are  adjacent  to  the  head  springs  of  rivers, 
or  which  may  be  needed  for  climatic  or  other  reasons,  it  is  respectfully 
urged  that  the  fhrther  sale  of  timber  lands  belonging  to  the  Gk>vem- 
nent,  ought  to  be  suspended  until  such  time  as  a  carefhl  survey  shall 
aseertain  what  portion  of  them  may  be  sold  without  involving  injury  to 
the  country,  and  what  ought  to  be  permanently  held  in  the  forest  con- 
ditioiL 

SEED  DIYISION. 

B<      ive        t      r<  ituted,  those  in  the  seed  division  call 

I  tl     I  notit        It  is  a  division  whose  annually  ex- 

01       ion  t\      of  any  other  in  the  Department,  and 

ioi        to       9       )uld  I  care  and  wisdom  in  its  management. 

i  ition  1      theri     *e  been  given  to  Improved  methods  in 

ril  seeds.    Ex         need  executive  officers  have  been  ap- 

event  an  indiscriminate  and  useless  distribution  of  seeds 

ils  to  which  they  are  not  adapted  j  to  carefully  study 

{  id  climatic  condition  of  the  several  sections ;  to  thor- 

,       fore  distribution,  a  sample  of  every  variety  of  seed  pur- 

ove  its  vegetative  qualities,  and  to  skillfully  subject  such 

1 1  examination  for  the  purpose  of  detecting  the  presence 
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of  seeds  of  noxious  weeds,  injurious  insects,  or  the  germs  ot  disease, 
Tinproved  methods  have  also  been  applied  to  the  handling  of  seed  in 
its  receipt,  its  preparation  for  distribution,  and  its  final  disposition: 
and  it  will  be  my  endeavor  to  continue  to  inaugurate  new  and  improved 
systems  as  rapidly  as  the  service  may  require. 

For  a  continuation  of  the  distribution,  as  required  by  the  present  law, 
I  have  submitted  the  usual  estimate.  There  is  one  phase  of  the  law, 
however,  to  which  I  would  respectfully  call  your  attention.  Tt  re- 
quires that  a  report  of  experiments  shall  be  made  by  those  receiving 
the  new  and  valuable  seeds  which  the  Department  distributes,  the  evi 
dent  intent  being  that  the  Department  shall  lie  kept  informed  of  the 
success  or  non-success  of  experiments  with  seeds  which  it  purchases, 
especially  for  experimental  purposes.  In  a  vast  majority  of  cases  thiE 
design  of  the  law,  unfortunately,  is  not  complied  with. 

Two-thirds  of  all  seeds,  plants,  and  cuttings  may  be  distributed  b^ 
Senators,  Eepresentatives,  and  Delegates  in  Congress  direct,  and  thei] 
constituents  do  not  feel  in  duty  boun:!l  to  report  results  to  the  Depart 
ment.  It  is  obvious  that  these  representatives  of  the  people  are  bettei 
acquainted  with  the  best  intelligence  and  needs  of  their  respective  dis 
triotB  than  the  Department  is ;  while,  on  the  other  hand,  it  must  Ix 
admitted  that  the  Department  understands  better  than  others,  the 
natote  and  habits  of  the  seeds  and  plants  it  distributes ;  and  it  is  s 
matter  for  serious  consideration  on  the  part  of  Congress  whether  or  not 
some  systematic  plan  of  co-operation  may  not  be  fixed  upon  betweei 
this  Department  and  Members  of  Congress,  by  which  the  former  can 
have  a  better  control  over  the  distribution  than  it  now  has,  and  make 
the  distribution  a  condition  precedent  to  a  compliance  with  simple  bul 
important  requirements,  and  thus  reap  the  greatest  benefit  from  th< 
distribution;  while  the  latter  can  continue  to  give  the  Department  th( 
benefit  of  advice  and  experience  by  furnishing  lists  of  those  who  cai 
best  serve  the  interests  of  their  several  localities,  by  carrying  on  ex 
periments  to  test  the  value  of  the  seeds  and  plants  distributed. 

Another  reason  for  a  change  of  systems,  in  this  respect,  is  that  th( 
IVLOtSh  of  one-third  of  all  the  seeds,  &c.,  purchased,  at  present  allowec 
^/O  the  Department,  is  insufticient  to  enable  it  to  meet  its  own  legitimate 
tebt  of  obligation  to  its  thousands  of  correspondents,  and  others  wh( 
-<^n  receive  no  other  favor  from  the  Department  in  consideration  for  im 
>..-^ant  and  valuable  services  rendered.  The  Department  keenly  feeh 
u^\f  ihr  lU    wqf  b«  met,  and  the  remaining  seeds  are  not  suf 

»^m  prehen  si ve  man  ner.    The  Intel 

•I    A  Lu-day,  with  whom  the  Departmem 

nve  the  requisite  attention  and  time  to  i 

'»»■        f  *  '  Tiot  be  asked  to  do  so,  nor  would  sucl 

--  j^L\^  ^'  '    •■•¥  gii^cic  oeneflt.    No  good  can  come  from  thi 

n»^>n"^n..         ■  *    -^i     .  ^a^h  'ri'^rp  q  bushcl  is  uecded. 


..•.»-.  -  -         ->  '..     -.Ik.  .rj?    ITT      »      ■»^ 
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MICm)SCOPICAL  DIVISION. 

The  microscopist  Las  been  chiefly  engaged  during  the  past  year  with 
investigations  relating  to  the  general  microscopic  characteristics  of  ]>ure 
dairy  butter,  oleomargarine,  batterine,  and  other  butter  substitutes, 
with  a  view  of  discovering  some  well-defined  mode  by  which  pure  but- 
ter  and  the  various  batter  substitutes,  offered  for  public  sale,  may  be 
distingQished  fiK>m  each  other,  thus  protecting  the  public  against  fraud- 
ntent  oompoonds  sold  as  pure  butter. 

These  investigations  have  necessitated  hundreds  of  experiments  with 
the  fats  of  various  animals  and  of  vegetables,  as  several  of  these  fats 
are  largely  employed  in  the  manufacture  of  all  butter  substitutes.  The 
want  of  a  ready  and  scientific  means  of  determining  whether  a  substance 
offered  for  sale  is  really  butter,  or  butterine,  has  long  been  felt  by  chem- 
isU,  butter  inspectors,  and  the  public  generally. 

Because  of  the  question  among  chemists  in  Europe,  and  in  America, 
as  to  the  possibility  of  determining,  by  purely  chemical  means,  butter 
from  oleomargarine,  the  butter  laws  of  the  United  States,  as  well  as  those 
of  Great  Britain,  have  been  rendered  inoperative,  as  regards  the  sue- 
oessfhl  prosecution  of  violators  of  the  law  relating  to  butter  imitations. 
Hence  the  great  desirability  of  endeavoring,  by  the  use  of  the  micro- 
scope, or  other  untried  means,  to  discover  a  method,  or  methods,  by 
which  the  butter  laws,  generally  considered,  shall  be  rendered  useful 
aod  o|)erative  to  the  dairy  interests  of  the  United  States. 

After  many  experiments  in  this  direction,  the  microscopist  claims  to 
have  discovered  that  lard  made  firom  swine's  fat  always  exhibits  crys- 
tals in  stellar  form,  wholly  composed  of  sharp,  fatty,  needle-shaped 
spines  radiating  from  a  common  center,  while  the  fat  of  beef  yields 
foliated,  serrated,  and  bi-serrated  spines  proceeding  from  a  common 
center,  but  much  smaller  than  those  of  lard,  wliile  pure  normal  dairy 
batter  is  wholly  exempt  from  fatty  crystals,  and  this  distinction  is  con- 
stant. He  also  claims  to  have  discovered  that  when  pure  butter  is  boiled 
in  a  test  tube,  without  water,  for  a  period  of  several  seconds  only,  and  al- 
low* to  cool  for  a  period  of  twenty-four  hours,  at  a  temperature  of  60^ 
FaL,  s  treated  becomes  crystallized  in  globose  forms,  geuer- 

aDj  pe:  itly  (  bular,  and  of  sufficient  size  to  be  detected  by  the  naked 
eje.  «  subjecting  these  crystals  to  polarized  light,  in  connection  with 
]  osc  ,  the  crystals  exhibit  on  each  globule  of  fat  a  well-defiiuHl 
G  bling  that  known  as  the  Gross  of  St.  Andrew,  thus  distin- 

g  rng  at  onoe  the  fatty  crystals  of  the  butter  from  those  of  lard  or 
In  oo  case  has  he  found  crystals  in  any  of  them  resembling  those 
d  in  pure  dairy  butter.  In  consequence  of  the  novelty  of  this  dis- 
'  and  its  value  to  the  dairy  interests  of  the  country,  if  verified  by 
he  was  directed  by  the  Department  to  submit  the  result  of  bis 
ion  of  Cats  to  the  members  of  the  American  Society  of  Mlcro- 
their  annual  meeting  held  in  Cleveland,  Ohio,  in  the  mouth  of 
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September  last,  at  which  meeting  he  gave  a  statement  of  all  the  facts  ii 
this  case,  illustrated  by  eighteen  drawings,  of  the  respective  crystals  o; 
fats  thns  far  foand  in  them. 

A  committee  of  five  experienced  microscopists,  appointed  by  the  pres 
ident  of  the  society  to  examine  the  method  as  detailed  by  the  micro 
scopist  of  this  Department,  subsequently  reported  the  practical  verifi 
cation  of  this  discovery. 

In  consequence  of  the  development  of  these  new  facts,  two  convictioni 
have  been  made  during  the  past  month,  by  two  distinct  juries  of  the 
criminal  court  of  the  District  of  Columbia,  for  violation  of  the  bnttei 
laws. 

This  division  has  also  prepared  a  description  of  edible  mnshroomi 
common  to  the  United  States,  with  such  information  as  will  enable  inex 
perienced  persons  to  avoid  injurious  species. 

Examinations  of  milk,  cream,  cheese,  water,  parasitic  injuries  o: 
plants,  &c.,  have  also  been  made. 

As  much  extra  work  is  now  being  imposed  on  this  division  in  fur 
nishing  testimony  for  the  courts  in  batter  prosecutions,  extended  facili 
ties  will  be  required  to  enable  it  to  continue  its  work  of  furnishing  ney 
facts ;  better  instruments  are  needed,  more  room  required,  the  labora 
tory  rendered  more  complete,  and  the  division  library  of  reference  ex 
tended.    To  meet  these  wants  an  expenditure  of  $2,000  is  recommended 

OOUNTBRFBIT  BUTTER. 

I  beg  to  call  special  attention  to  the  unparalleled  increase  during  tli( 
past  few  years,  of  the  manufacture  and  sale  of  various  compounds  of  ani 
mal  fats,  vegetable  oils,  and  other  substances  which  are  fraudulently 
represented  to  the  public  as  butter.  The  extent  of  this  business  threat 
ens  the  destruction  of  the  legitimate  dairy  business,  the  interests  o 
which  are  of  the  largest  magnitude,  and  affect  all  sections  of  the  coun 
try.  It  is  not  competition  with  dairying  that  is  deprecated,  but  th< 
simulation  of  true  dairy  products,  the  deception  of  misleading  names 
the  use  of  impure  substances,  and  the  dishonest  sale,  at  high  rates,  o: 
products  otherwise  of  little  value — ^practices  which  demoralize  trade,  de 
r^aud  honest  industry,  and  endanger  health. 

To  protect  the  public  from  these  deceptive  practices,  I  would  earn 

•"ttly  recommend  the  prompt  passage  of  a  stringent  law  by  Con  stress  U 

-  —^ni  ^hc  continuance  '^^^hisr  ^usiness,  except  under  such  regulations 

..  ^^ities  of  tim^  uc^-  Jemand,  the  enforcement  of  this  law  U 

1^— ♦  ...ja    ,bo  -»ontr'^i  i\    h^  Tnternal  Be  venue  Department. 

'     -■        UiJLrUSTRY. 


-"»* 


/lii  ^,  i880,  authorized  the  Commissioner  o: 
u^ixu.  f'uo  International  Sheep  and  Wool  Show  to  b< 
fc.ii^#-.iT^hio  't    AAT-*:pmhAr  o<  'hfi-t  vAar,  and  to  make  a  repori 


"-"■»■■'-'  uw 
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theieoiL  At  that  exhibition  there  were  collected  samples  of  wool  from 
the  different  breeds  of  sheep  exhibited,  and  their  examination  under- 
taken with  a  view  to  their  careful  measurement  for  fineness  of  fiber, 
tensile  strength,  &c.  As  this  examination  progressed,  it  became  ap- 
parent that  most  valuable  information,  both  for  the  producer  and  con- 
gamer,  would  result.  The  samples  were  largely  augmented  by  contri- 
bations  from  every  wool-producing  section,  and  a  careful,  patient,  and 
elaborate  system  of  tests,  and  examinations,  was  entered  upon  to  show 
the  varying  tensile  strength,  ductility,  and  elasticity  of  wools  from  dif- 
ferent breeds  of  sheep,  and  from  the  same  breeds,  under  different  condi- 
tions of  feeding,  climate,  and  management.  The  report  upon  this  in  ves- 
tigatioD  has  long  since  been  ready  for  the  printer,  the  illustrations  to 
aooompany  it  having  been  prepared  and  paid  for.  The  work  is  a  scien- 
tillc  indorsement  of  the  value  of  American  wool  It  shows  clearly  that 
wool  can  be  produced  in  the  United  States  equal  to  that  of  any  country  in 
the  world,  and  embraces  information  which  has  cost  many  thousands  of 
dollars  to  procure  and  tabulate.  The  great  wool  industry  is  entitled  to 
the  information  which  it  was  the  evident  design  of  Congress  it  should 
have,  and  I  would  respectfully  urge  the  importance  of  the  immediate 
printing  of  the  report  for  the  benefit  of  all  concerned. 

DEPARTMENTAL  REPORTS. 

In  addition  to  400,000  copies  of  the  Annual  Report  of  the  Department 
for  ^e  year  1884,  and  50,000  copies  of  the  First  Annual  Beport  of  the 
Borean  of  Animal  Industry,  both  of  Vhich  were  ordered  by  special  act 
of  Congress,  the  following  named  special,  and  miscellaneous  reports, 
have  been  published  during  the  current  year : 

DnnSION  OF  STATISnca— NBW  SBBIB8. 

No.  oopios 
printM. 

Koi  14.  Report  of  the  orope  of  the  year,  and  of  fireight  rates  of  transporta- 
tion.   December,  1884,  60  pp.,  octavo 13,000 

Ko.  I5u  Report  upon  the  nnmbers  and  values  of  farm  animals ;  on  the  cotton 
crop  and  its  distribution,  and  on  freight  rates  of  transportation 
companies.    January  and  February,  1885,  64  pp.,  octavo 15, 000 

'o.  1&  Report  on  the  distribution  and  consumption  of  com  and  wheat,  on 
consumption  of  cereals  in  Europe,  and  on  freight  rates  of  trans- 
portation companies.    March,  1885,  47  pp.,  octavo 15, 000 

So.  17.  Report  of  the  area  of  winter  grain,  the  condition  of  farm  animals,  and 

on  freight  rates  of  transportation.    April,  1885,  80  pp.,  octavo. .     15, 000 

So.  IS.  Report  of  the  condition  of  winter  grain,  the  progress  of  cotton  plant- 
ing, and  wages  of  farm  labor ;  also  on  the  freight  rates  of  trans- 
poriation  companies.    Hay,  1885,  60  pp.,  octavo 15,000 

Bt^  19.  Report  on  acreage  of  spring  grain  and  cotton,  the  condition  of  winter 
wheat,  and  European  grain  products,  with  freight  rates  of  trans- 
portation companies.    June,  1885,  56  pp.,  octavo 15, 000 

Report  on  the  area  of  com,  potatoes,  and  tobacco,  and  condition  of 
growing  ch>p6,  and  on  rates  of  transportation.  July,  1685,  pp., 
ei^ootaTO : 15,000 
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'So.  copies 
printed. 

No.  21.  Report  on  the  condition  of  growing  cropp,  of  international  dairy  sta- 
tistios,  and  on  rates  of  transportation.  August,  1885,  70  pp., 
octavo 15,000 

No.  22.  Report  on  condition  of  crops  in  America  and  Europe,  and  on  freight 

rates  of  transportation  companies.    October,  1885, 55  pp. ,  octavo .     15, 000 

No.  24.  Report  on  the  yield  of  crops  per  acre,  and  on  fireight  rates  of  trans- 
portation companies.    Novemlier,  1885,  54  pp.,  octavo 15,000 

Agricultural  Graphics.  A  report  of  exhibits  illustrating  agricultural  statis- 
tics at  the  World's  Industrial  and  Cotton  Exposition  at  New 
Orleans,  La.,  by  J.  R.  Dodge,  Statistician  of  the  Department. 
Illustrated  by  twenty-seven  diagrams.     42  pp. ,  octavo 3, 000 

ENTOMOLOGICAL  DIVISION. 

• 

Bulletin  No.  1.  Third  edition.  Reports  of  experiments,  chiefly  with  kero- 
sene, upon  the  insects  injuriously  affecting  the  orauge  tree  and 
the  cotton  plant,  made  under  direction  of  the  Entomologist.  €2 
pp.,  octavo 500 

Bulletin  No.  5.  Description  of  North  American  Chalcidid»  fix>m  the  oollec- 
tions  of  the  United  States  Department  of  Agrioalture  and  of  Dr. 
C.  v.  Riley,  with  biological  notes.  Together  with  a  list  of  the 
described  North  American  species  of  the  family.  By  L.  O. 
Howard,  M.  Sc.,  assistant.  Division  of  Entomology.  47  pp., 
octavo; 1,000 

Bulletin  No.  6.  The  imported  elm  leaf-beetle.  Its  habits  and  natural  his- 
tory, and  means  of  counteracting  its  injuries.    18  pp.,  octavo. . .      1, 000 

Special  Miscellaneous  Report  No.  8.  Cotton  in  the  Empire  of  Brazil ;  the  an- 
tiquity, methods,  and  extent  of  its  cultivation,  together  with  sta- 
tistics of  exportation  and  home  consumption.  By  John  C.  Bran- 
ner.  Ph.  D.    79  pp. ,  octavo 8,000 

Bulletin  No.  8.  The  Periodical  Cicada.  An  account  of  Cioada  Septendecim 
and  its  Tredecim  race,  with  a  chronology  of  all  broods  known. 
By  Charles  V.  Riley,  Ph.D.    46  pp.,  octavo 2,000 

Special  Report  No.  11.  Fifth  edition.  The  Silk  Worm ;  being  a  brief  manual 
of  instructions  for  the  production  of  silk.  By  C.  V.  Riley,  M. 
A.,  Ph.  D.,  Entomologist.    37  pp.,  octavo 2,000 

CHEMICAL  DIVISION. 

Bulletin  No.  5.  The  sugar  industry  of  the  United  States. — Cane,  beet,  sor- 
ghum, and  maple  sugar.  By  Harvey  W.  Wiley,  Chemist,  Depart- 
ment of  Agriculture.    Illustrated.    224  pp.,  octavo 10, 000 

^.    *.*iTi  V/^  6.     Experiments  with  diffusion  and  carbonatation  at  Ottawa, 
jTaiipoa,  cam]>aign  *^^  ^88*^      By  Harvey  W.  Wiley,  Chemist.    20 

'^^  2,000 

fKjkiuorBY  DIVISION. 

•  V  *•      »"*  '•*'^''  ^P«^     «y  N.  H.  Egleston,  chief  of 
-  '  5,000 

<••  u    --A-J8  REPORTS. 
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•    -is.wo  ^i  lue  United  States.    ByD.  M.  Nesbit, 
..   r-^rr  'T^iiter  '^  n**>8  Coast  Survcy,  S.  L.  Board- 
••'^   -  .      "  -    <  otH*.,.      >AQ  pp.,  octavo 3,000 
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No.  copief 
printed. 

Speciil  Report  No.  9.  Proceedings  of  a  convention  of  delegates  from  agri- 
cultural colleges  and  experimental  stations  held  at  the  Depart- 
ment of  Agrionltore;  July  6  and  9,  1885.    196  pp.,  octavo 3, 000 

The  Boils  and  products  of  Southwestern  Louisiana,  including  the  parishes  of 
Saint  Landry,  La  Fayette,  Vermillion,  Saint  Martin's,  Iberia,  and 
Saint  Mary's.    40  pp.,  octavo 3,000 

Report  on  the  organization  and  management  of  seven  agricultural  schools  in 
Germany,  Belgium,  and  England.  By  A.  S.  Welch,  LL.  D.  107 
pp.,  octavo 2f,000 

A  directory  of  departments,  boards,  societies,  colleges,  and  other  organizations 
in  the  interest  of  agricultnre,  horticulture,  stock-raising,  dairy- 
ing, bee-keeping,  iish-cnlture,  and  kindred  industries.  88  pp., 
octavo 3,000 

AddresBee  of  Norman  J.  Colman,  United  States  Commissioner  of  Agriculture, 
and  Dr.  D.  E.  Salmon,  chief  of  the  Bureau  of  Animal  Industry, 
before  the  third  national  convention  of  stockmen,  held  at  Chi- 
cago, 111.,  November  17  and  18,  1885.    29  pp.,  octavo 5, 000 

In  condasion,  I  beg  to  represent  that  the  Department  of  Agricoltare, 
rowing  in  importance  and  osefiilness  as  our  agricnltoral  population 
increaaes,  and  its  wants  and  necessities  multiply,  should  obviously  be 
•progressive  institation,  in  order  to  keep  pace  with  the  increasing  de- 
"wmmIb  made  upon  it.  It  is  for  the  legislative  branch  to  determine  how 
^  its  importance  shall  be  recognized,  and  with  what  powers  it  shall 
^  clothed  to  enable  it  to  partially  meet  the  obligation  which  a  country 
^^JB  o^ee  to  its  agriculture. 

^tty  lespectfollyi  your  obedient  servant, 

NOBMAN  J.  OOLMAN, 
Oammiuianer  of  AgriouUmre. 


REPORT  OF  SUPERINTENDENT  OF  GARDENS  AND 

GROUNDS. 


Sm:  I  beg  to  submit  the  following  report  on  matters  pertaining  to 
this  division.  Although  alluded  to  in  former  reports,  1  may  again  re- 
peat that  the  very  limited  area  of  ground  available  for  field  work  pre- 
vents operations  in  that  line  except  upon  a  very  small  scale.  Even  the 
testing  of  the  merits  of  the  various  new  kinds  of  fruits,  such  as  straw- 
berries, grapes,  figs,  &c.,  has  become  very  unsatisfactory  in  consequence 
of  the  unprotected  condition  of  the  grounds,  owing  to  the  absence  of 
soitable  fencing  to  prevent  intruders  who  disarrange  labels,  extract 
frnits  from  plants  under  test,  and  otherwise  interfere  with  the  work  on 
the  gprounds. 

With  plants  under  glass  the  conditions  are  more  favorable,  and  with 
such  plants  as  oranges,  lemons,  &c.,  the  work  of  testing  new  or  rare 
kinds,  and  propagating  them,  is  prosecuted  to  the  extent  of  the  facilities 
at  command.  The  work  of  the  Department  in  this  line  is  highly  appre- 
ciated by  those  whom  it  serves. 

My  time  has  been  much  occupied  during  the  present  year  and  during 
the  latter  portion  of  1884  in  preparing  exhibits  for  the  Cincinnati,  Louis- 
ville, and  New  Orleans  expositions.  The  exhibit  at  New  Orleans  was 
the  most  important,  and  proved  to  be  satisfactory  and  interesting.  The 
leading  principle  I  kept  in  view  in  the  preparation  of  material  for  these 
expositions  was  that  of  presenting,  as  far  as  practicable,  the  operations 
of  the  various  divisions  of  the  Department  and  their  relations  to  the 
indostries  represented. 

In  the  x>erformance  of  this  duty  I  was  ably  assisted  by  the  heads  of 
the  different  divisions:  notably  by  the  entomologist,  statistician,  bot- 
anist, microsoopist,  ana  the  chemist.  By  consulting  with  these  gentle- 
men I  was  enabled  to  mature  plans,  and  by  their  earnest  co-operation 
these  plans  were  executed,  so  far  as  time  and  means  would  permit.  The 
time  was  exceedingly  limited,  and  the  amount  of  money  appropriated 
for  the  work  had  to  be  considered  at  every  step. 

The  reports,  when  completed,  will  present  details  of  the  exhibits  rep- 
resenting the  divisions ;  briefly,  they  were  as  follows : 

The  entomological  division  was  represented  by  a  collection  made  up 
of  various  sections,  such  as: 

(1)  Insects  injurious  to  agriculture^  arranged  according  to  the  particu- 
1^  plant  and  the  particular  part  of  the  plant  affected,  and  containing, 
as  far  as  possible,  the  different  stages  of  growth  of  the  insect,  its  ene- 
mies and  parasites,  a  statement  of  the  remedies  or  preventives  availa- 
ble, and  a  reference  to  the  chief  articles  where  full  information  can  be 
found  upon  it. 

(2)  Insecticide  substances^  with  a  statement  of  the  methods  of  using 
fi^,  and  the  particular  substance  recommended  for  particular  insects. 

(3)  Insecticide  machinery  and  contrivances  for  destroying  insects. — This 

i  principally  of  the  many  useful  contrivances  which  have  been 
and  perfected  by  the  entomologist. 

9  Aa— ^86  (33) 


34  BEPORT   OF   THE   COMMISSIONER   OP   AGRICULTURE. 

(4)  Bee  culture. — An  exhibit  to  show  all  the  more  valuable  methods 
and  contrivances  now  in  use  among  advanced  apiarians. 

(5)  Silk  culture, — This  exhibit  was  rendered  the  more  instructive  by 
having  a  structure  where  the  worms  were  hatched  and  raised  during 
the  period  of  the  exposition. 

The  statistical  division  was  represented  by  a  series  of  graphic  charts. 
This  method  of  illustration  is  the  best  interpreter  of  statistics  to  tbe 
popular  mind.  The  object  kept  prominently  in  view  in  the  preparation 
of  these  diagrams  was  to  make  the  meaning  of  important  facts  in  Amer- 
ican agriculture  so  plain  that  they  oould  be  intelligently  understood  by 
those  not  accustomed  to  analyze  the  purport  of  figures.  Among  the 
more  prominent  of  these  diagrams  were  those  (1)  showing  the  proportion 
of  land  in  farms ;  (2)  increase  of  farm  acreage  in  thirty  years  ^  (3)  farm 
values  of  agricultural  products ;  (4)  values  of  farm  animals^  (5)  increase 
of  farm  animals  in  thirty  years ;  (6)  progress  of  wheat  production  in 
thirty  years;  (7)  exportation  of  wheat  in  fifty-eight  years ;  (8)  progress 
of  com  production;  (9)  exportation  of  com  in  fifty-eight  years;  (10) 
production  of  cereals  in  thirty  years ;  (11)  progress  of  cotton  produc- 
tion ;  (12)  area  of  cotton :  (13)  sugar  production  and  consumption ;  (14) 
farm  and  forest  areas,  and  many  others  of  similar  value. 

The  botanical  division  was  represented  by  a  very  large  collection  oi 
grasses,  collected  from  all  parts  of  the  country.  Among  these  a  collec- 
tion from  the  Western  plains  was  notably  interesting.  These  were  ar- 
ranged and  displayed  so  as  to  represent  their  respective  values,  whe^ei 
for  hay  or  pasturage,  and  their  ability  to  withstand  dry  summers  or  to 
be  useful  in  dry  sections  and  localities.  The  report  of  this  exhibit  ifi 
Intended  to  illustrate  these  and  other  values  of  the  grasses  forming  the 
collection. 

The  microscopical  division  was  represented  by  a  collection  of  water- 
color  drawings,  numbering  about  eight  hundred  plates,  representing 
the  leading  types  of  the  genera  and  species  of  fungi,  embracing  many 
of  the  edible  and  poisonous  species  found  in  this  country ;  also  types  oi 
the  genera  and  species  of  the  principal  microscopic  fungi  which  prey  on 
living  plants  or  are  otherwise  prejudicial  to  their  healthy  growth.  This 
extensive  collection  was  interesting  and  valuable. 

The  chemical  division  was  represented  by  a  well  fitted  and  furnished 
sugar  laboratory,  with  all  appliances  and  apparatus  required  in  the 
analysis  of  sugar-cane  and  its  products.  This  was  maintained  in  work 
ing  condition,  under  the  superintendemce  of  a  competent  chemist,  during 
the  entire  period  of  the  exposition,  who  was  constantly  employed  in  mak- 
*ng  analyses  of  the  products  of  sugar  plantations.  Another  representa- 
tion, which  proved  to  be  of  much  interest,  was  a  working  apparatus  for 
ihe  extraction  of  sugar  by  diffusion,  as  an  economic  substitute  for  the 
lisual  method  of  extracting  the  juice  from  the  cane  by  mechanical  press- 
ire. 

In  addition  to  the  above  an  elaborate  display  was  made  of  sorghum 
kugar  and  the  manufactures  of  which  it  is  susceptible. 

At  the  Centennial  Exhibition,  held  at  Philadelphia  in  1876,  where  1 
"tad  the  honor  of  representing  tne  Department  in  a  similar  capacity  as 
»t  the  late  exposition  at  New  Orleans,  I  prepared,  as  a  part  of  the  ex 
iibit  of  the  Department,  a  collection  of  American  woods,  which  was  ac 
inowledged  to  be  the  best  display  ot  the  kind  made  up  to  that  time 
"^ot  considering  it  necessary  to  repeat  that  exhibit,  I  resolved  to  make 
tu  effort  ^^  ''orm  a  showing  of  the  uses  of  Americim  woods.  Although 
ime  WO'  f'  al)^  "or  its  fall  completion  as  I  had  designed,  yel 
»non<        ^    ..ip..i_      .oiio'T   'tj?  va^ift  i"  "elation  to  forestry  and  tht 
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planttng  of  nseftil  timber  trees  in  parts  of  the  United  States  where  tree- 
anting  is  recommended. 

The  manifold  oses  of  certain  kinds  of  timber  are  i)opnlarly  well 
known,  bat  there  are  many  of  what  may  be  termed  minor  mannfeMstores, 
for  which  WBrions  trees  are  employed,  not  usually  considered  as  worthy 
«f  special  notice,  bat  which,  in  the  aggregate,  reach  to  surprising  qnan- 
titieB,  asing  largely  of  certain  trees  which  may  be  expected  in  the  near 
fntore  to  become  scarce,  unless  the  natural  supply  is  supplemented  by 
tftiiicial  plantings  or  stringent  measures  adopted  for  the  preservation 
of  rang  forest  growths.  In  connection  with  this  portion  of  the  gen- 
enu  exhibit,  I  have  made  an  effort,  through  special  circulars  sent  to 
wood-working  establishments,  to  collect  statistics  regarding  the  amounts 
of  woods  usea,  the  various  species  employed,  the  prices  given  for  each 
kind,  and  whether  the  supply  is  diminishing  and  cost  increasing,  the 
belt  age  of  wood  for  particular  purposes,  and  much  other  information 
not  usually  published,  but  which  will  be  found  to  possess  considerable 
mine. 

In  the  line  of  pomology  I  secured  a  series  of  plates  of  fruits,  colored 
from  specimens  taken  from  the  trees  and  accurately  portrayed.  Alto- 
gether something  over  800  plates  were  prepared,  compridng  grapes, 
itnwbeiries,  raspberries,  gooseberries,  currants,  apples,  pears,  plums, 
nd  peaches.  These,  supplemented  by  several  cases  of  models  of  fruits 
fomished  by  the  museum  of  the  Department,  formed  an  instructive 
display  to  all  interested  in  pomology. 

These  pomological  specimens,  together  with  such  exhibits  of  cotton 
and  fibers  of  various  kinds  as  were  procured  from  the  Department. 
have  been  returned.  The  exhibits  of  wood  industries,  entomological 
exhibits,  and  the  microscopical  representation  have  been  turned  over 
to  the  National  Museum  in  this  city.  The  statistical  exhibit  was  do- 
nated to  the  Missouri  University. 

MILDEWS  AND  BLIGHTS. 

Ivery  person  who  has  had  any  lengthened  experience  in  fruit  oaltore 
most  be  strongly  convinced  that  the  greatest  drawbacks  to  success  are 
thoee  diseases  designated  as  mildews  and  blights. 

While  this  is  now  f^reely  conceded,  it  is  somewhat  singular  that  the 
tne  oaose  of  repeated  failures  in  almost  every  fruit-growing  section  of 
tiiis  country  has  been  so  long  and  persistently  ignored,  seemingly  on  the 
grooDd  that  such  apparently  insignificant  causes  were  altogether  inad- 
eqoate  to  account  for  the  disastrous  consequences  that  occasionally 
befell  the  fruit  crops. 

In  no  instance  has  this  been  so  marked  as  in  the  case  of  the  grape- 

▼i    .    The  injury,  and  sometimes  the  destruction,  of  the  entire  amount 

age  on  many  of  the  best-flavored  varieties,  due  to  mildew,  was, 

a  few  years  ago,  generally  stated  to  proce^  from  some  cause  then 

nown. 

c  8  it  would  be  explained  by  giving  it  the  name  of  sunscald, 

auppoeition  that,  in  some  way  not  clearly  understood,  it  was 

uQCcu  by  the  action  of  the  sun  on  the  foliage.    The  peculiar  appear- 

of  d       sed  leaves  gave  strength  to  this  opinion,  and  it  was  ulti- 

ex    ained  that  the  injury  proceeded  from  the  lenses  formed  by 

iro    ,  or  rain-drops,  which  burned  holes  in  the  leaves,  and  thus 

the  fruit  crop. 

i  the        es  not  seem  to  be  the  slightest  evidence  that  the 

•'  t  iiVJured  in  the  manner  suggested,  yet  it  is  not 

:  warnings  in  regard  to  wetting  or  watering  plants 
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donng  simBhine,  under  the  supposition  that  it  will  scald  the  foliage 
and  destroy  the  plants. 

It  is  true  that  the  sun  is  a  factor  in  causing  the  scalded  and  scorched 
appearance  of  the  leaves  of  the  grape,  but  it  is  only  where  the  tissue 
has  been  destroyed  by  mildew  that  the  action  of  the  sun  dries  up  the 
diseased  portion,  and  where  mildew  is  not  present,  the  action  of  sun- 
shine shows  no  injury  whatever,  even  upon  the  healthy  part  of  an 
injured  leaf. 

The  delay  to  recognize  the  true  cause  of  failure  with  many  varieties 
of  grapes  in  different  sections  of  the  country  has  had  a  disastrous 
effect  upon  the  general  introduction  and  extension  of  their  culture.  It 
has  also  led  to  heavy  losses  by  individuals  who  have  been  induced  to 
purchase  costly  varieties  which  they  could  not  succeed  in  growing,  ou 
account  of  climatic  conditions  which  they  could  not  control.  It 
well  known  that  all  varieties  of  grapes  which  are  particularly  sensitive 
to  the  climatic  influences  which  promote  the  growth  of  mildew  have  little 
or  no  value  for  general  cultivation,  no  matter  how  high  the  quality  ol 
their  fruit  may  rank ;  but  by  far  too  little  notice  is  taken  of  this  par- 
ticular by  those  who  are  introducing  new  varieties.  If  a  variety  is 
found  to  be  of  superior  quality  in  one  locality,  it  is  extended  under  the 
supposition  that  it  will  prove  equally  valuable  in  all  other  localities; 
and  if  failures  occur,  as  they  so  often  do,  they  are  freely  attributed  to 
bad  or  improper  treatment  on  the  part  of  the  grower,  and  he  will  be 
blamed  for  neglect  of  some  non-essential,  which  in  fciture  he  secup:es, 
with  no  better  result,  and  the  industry  is  abandoned.  The  fact  is 
strangely  overlooked  that,  in  special  favorable  grape-growing  locali- 
ties, an  abundance  of  fruit  is  annually  produced,  even  when  all  pro- 
nounced essentials  te  success  are  mostly  wholly  i^ored. 

When  it  was  ascertained  that  the  mildew  of  most  frequent  occurrence 
and  of  the  most  malignant  character  on  native  grapes  was  caused  by 
an  excess  of  moisture  on  the  foliage,  chiefly  because  of  its  subjection 
to  continued  heavy  dews,  it  soon  became  evident  that  such  localii 
had  become  renowned  for  continued  successful  grape  culture,  and  wuere 
all  varieties  did  equally  well,  were  those  where  heavy  dews  were  of  the 
least  frequent  occurrence. 

Microscopical  investigations  in  regard  to  the  diseases  of  plants  are  oi 
comparatively  recent  date,  and  the  deductions  which  have  been  made 
from  them  by  microscopiste  are,  to  a  certain  extent,  crude,  owing  to 
their  want  of  practical  knowledge  in  regard  to  vegetable  pnysiology 
and  the  varied  phenomena  relating  to  cause  and  effect  which  are  known 
to  the  experienced  and  observant  cultivator. 

Several  years  ago  a  microscopist  assured  grape-growers  that  the 

iestruction  of  foliage  caused  by  mildew  was  harmless,  if  not,  indeed. 

jeneflcial,  inasmuch  as  it  permitted  the  sunlight  more  readily  to  act 

ipon  the  fruit,  and  thereby  assisted  and  hasten^  the  ripening  process. 

-^•i«h  a  suggestion  displayed  ignorance  of  the  value  of  leaves  to  plants 

"ight  reflection  would  have  shown  that  if  such  results  followed  mil 

^ed  grape-vines,  complaints  from  growers  would  not  exist    More 

^..oently  it  has  been  advised  to  remove  and  destroy  by  burning  all  the 

oliage  which  falls  from  vines  injured  by  mildew,  in  order  to  prevent 

^e  resting  spores  of  the  fungus  from  attacking  future  growths,  anc 

^us  stamp  out  the  disease.    As  a  matter  of  fact,  the  burning  of  th< 

oaves  would  certainly  destroy  any  resting  spores  attached  to  them 

^ut  this  would  not  therefore  prevent  similar  attacks  in  the  futon 

-rhenever  the  climatic  conditions  proved  conducive  to  the  introducti 

-rtii  ^fr^vfffh  *^f  th#*  fipTiifriB 
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In  newly-planted  vineyards,  even  if  they  are  on  soil  where  grapen 
had  never  before  grown,  and  although  the  locality  may  be  a  long  dis- 
tance from  other  vineyards,  snch  plants  will  suffer  equally  with  those 
in  older  plantations  if  the  weather  proves  favorable  to  milde^r.  A 
vineyard  may  suffer  severely  from  mildew  one  summer  and  be  almost, 
if  not  wholly,  exempt  from  it  the  following  season,  depending  entirely 
on  the  weather.  A  young  vine  raised  from  seed  in  spring,  on  land  where 
grapes  were  never  grown  before,  is  just  as  liable  to  be  attacked  by  mil- 
dew on  the  leaves  during  its  growth  the  first  year,  as  if  it  was  growing 
on  soil  where  grapes  had  been  growing  for  half  a  century. 

It  has  been  repeatedly  proved  by  direct  experiment  that  plants  pro- 
tected by  a  suitable  oovering  whic^  will  arrest  the  upward  radiation  of 
beat  and  prevent  dew  on  tibieir  foliage,  will  be  exempt  from  mildew, 
although  surrounded  on  aJl  sides  by  mildewed  plants. 

!Du8  clearly  proves  that,  in  planting  vineyards,  a  location  should  be 
selected  where  dews  rarely  occur,  and  investigations  will  demonstrate 
that  the  most  popular  locsdities  for  the  profitable  culture  of  the  greatest 
nomber  of  varieties  of  native  grapes  at  the  present  time  are  those  re- 
gions where  dews  are  seldom  seen. 

The  rot  in  grapes  has  caused  immense  losses  in  the  aggregate  for  a 
tnarter  ct  a  century ;  for  although  it  existed  previous  to  that  time,  its 
efliBcts  increase  as  grape  culture  extends,  until  it  threatens  to  cause  the 
abandonment  of  grape  culture  in  many  parts  of  the  United  States. 

This  malady  has  bafi^ed  fruit-growers,  and  its  cause  is  yet  in  doubt. 
SoOb  teem  to  have  no  perceptible  influence,  as  it  is  found,  some  time  or 
oUier,  on  all  grades  of  soil  from  tenacious  clays  to  pure  sands,  and  in 
an  locations  high  and  low. 

Some  years  ago  it  was  found  that  bunches  of  grapes  inclosed  in  paper 
bags  soon  after  tiie  berries  had  been  &drly  formed,  would  be  exempt  from 
rot,  when  bunches  on  the  same  plant,  unprotected,  would  be  attacked. 
Sepeated  experiments  proved  that  covering  the  bunches  was  measure- 
a%  a  preventive  of  rot  in  the  berry,  and  led  to  the  conclusion  that  rot 
was  produced  by  climatic  causes,  but  the  peculiar  atmospheric  condi- 
tiODs  which  favor  its  appearance  have  not  been  determined. 

Since  attention  has  been  directed  to  the  good  effects  of  protecting  the 
pape  bunches  from  direct  contact  with  the  atmosphere,  observation  has 
been  directed  to  the  effect  of  allowing  the  bunches  to  be  protected  by 
deose  fidiage  hanging  in  masses  from  tibie  tops  of  the  trellises  upon  which 
tiie  vfaies  are  supported,  and  it  is  found  to  be  of  palpable  vidue  in  the 
prerention  of  rot.  Its  value,  however,  if  at  all  worthy  of  notice,  can  only 
be  sabetantiated  by  repeated  trials  in  various  sections  of  the  country. 

It  has  been  stated  that  recent  observations  tend  to  the  impression 
tet  covered  trellises,  such  as  have  been  more  or  less  in  use  for  the  last 
twoily.five  years  as  a  protection  from  the  mildew  (Peronospora)^  are  also 
i  protection  from  rot,  a  circumstance  which  might,  in  some  degree,  be 
eqieeted.  Although  a  dose  connection  between  mildew  on  the  leaf  and 
rot  in  the  berry  has  not  yet  been  demonstrated,  it  is  not  improbable 
that  further  investigations  may  prove  such  a  connection  to  exist. 

THS  PEACH-LEAP  BLISTEB. 

*  and  curl  of  the  leaves  of  peach  trees  are  not  fatal  in  their 

oat  either  sometimes  becomes  severe  enough  to  check  the  young 

id  dimin      the  value  of  the  crop.     Curl  and  hli^ter  are  two 

fr        two  i       Jly  distinct  causes.    Leaf  curl  is  caused 

\  9  ant  louse.    When  these  pests  are  nu- 


38  EEPORT   OF   THE   COMMIfiSIONEB   OF  AGRJCULTURE. 

meroas  on  plants  of  any  kind,  their  presence  is  indicated  by  the  curlinj 
and  shrinking  of  the  leaf.  Leaf  blister  is  produced  by  fungi,  and  is  die 
tiuguished  by  the  leaves  becoming  thickened  and  swollen  into  blisters 
which  are  whitish  or  faintly  reddish  on  the  upper  and  hollow  on  th« 
under  surface.  The  leaves  thus  attacked  fall  off  in  a  few  weeks  andne\ 
and  healthy  leaves  are  at  once  produced,  and  usually  with  but  littl 
effect  upon  the  quality  or  quantity  of  the  crop.  From  the  circumstanc 
that  these  diseased  leaves  are  sometimes  attacked  by  aphides,  the  blie 
ters  forming  an  agreeable  asylum  for  these  lioCi  it  is  firequntly  8tat< 
that  the  blister  is  caused  by  insects,  and  tiie  terms  ewrl  and  blister  hav< 
therefore  come  to  be  considered  as  synonymous  by  those  who  are  no 
observant  enough  to  perceive  the  difference  between  cause  and  effect  ii 
this  case.  Close  observation  would  show  that  the  blistered  leav  ar 
most  frequently  found  to  be  entirely  free  from  any  of  the  aphis  fi    lily. 

The  predisposing  cause  to  leaf  blister  has  long  been  recognizea,      d 
unlike  some  other  diseases  of  the  peach — the  yellows,  for  instance— ii 
perhaps  universal  wherever  climatic  conditions  may  prove  favorable  v 
its  existence. 

Its  cause  is  entirely  atmospheric,  and  it  may  be  looked  for,  wi;      i 
certainty  of  finding  it,  wherever  sudden  extreme  changes  of  tern 
ture  occur  when  the  leaves  of  the  tree  are  in  a  young  state,  or,  in  i      i 
varieties,  about  the  time  of  flowering. 

In  Britain,  where  the  peach  trees  are  generally  trained  on  walls,  am 
where  mild  winters  are  oftentimes  followed  by  frosty  spring  weather 
the  tendency  to  leaf  blister  is  so  common  that  measures  are  usually 
taken  to  prevent  it.  Fifty  years  ago  it  was  a  common  practice  to  cove: 
the  face  of  the  wall  upon  which  the  trees  were  trained  with  evergreei 
boughs  early  in  spring  in  order  to  guard  the  young  leaves  against  iryuri 
from  cold.  Trees  which  were  not  protected  in  this  manner  would  b( 
often  severely  injured  from  blister  on  the  foliage,  and  even  one-half  of  i 
tree  not  protected  would  be  attacked  while  the  protected  half  would  b< 
perfectly  clean  and  healthy.  Portable  glass  coverings  are  now  largely 
employed  for  this  purpose. 

A  change  of  30^  in  forty-eight  hours  in  the  early  stages  of  growth  wil 
produce  peach-leaf  blister.  The  most  notable  and  most  severe  cas< 
which  we  have  met  was  a  fall  of  40^  in  twenty-four  hours,  with  a  cole 
northeast  breeze ;  its  effects  upon  a  row  of  peach  trees  planted  about  ( 
feet  from,  and  on  the  west  side  of,  a  board  fence,  were,  that  in  a  fewdayj 
the  exposed  tops  were  severely  attacked  by  blister,  while  the  lower  por 
tions.  protected  in  some  measure  by  the  fence,  were  all  but  uninjured. 

It  lias  been  stated  that  this  disease  is  contagious,  and  the  advice  has 
3een  given  to  cut  down  and  burn  every  tree  thus  attacked  to  prevent 
its  spread  and  the  total  destruction  of  peach  trees.  This  disease,  how 
ever,  is  not  contagious,  and  it  is  probable  that  none  of  these  leaf  diseases 
ire  so ;  at  least  we  have  not  had  reason  to  consider  them  so  from  a  Ion  j 
observance  of  fungoid  growth  on  plants. 

Many  years  ago  an  experiment  was  made  here  with  peach  trees  in  poti 
•^^d  tubs  which  were  grown  in  the  orchard  house.  For  the  purpose  o 
5-a.omplifying  the  origin  of  leaf  blister  several  trees  were  removed  to  th< 
mter  air  from  an  average  temperature  of  CO^to  65°,  varying  from  75^ 
o  80O  during  the  day,  to  50^  or  55^  during  the  night,  and  exposed  unti 
he  temperature  fell  to  38o.  They  were  then  again  placed  in  the  house 
u  the  course  of  a  few  davs  the  leaves  showed  the  effect  of  the  cold  am 
-^came  badly  bUstered,  but  no  blister  appeared  on  other  trees  in  thi 

)U8e,  although  t>>'^  branches  having  blistered  leaves  were  purposely 
..f^^fminigriar    ^^^j   .-jinsw>  '^hioii  had  uot  been  cxposcd  to  cold. 
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It  bM  been  recorded  that  in  some  seasons  only  certain  varieties  of 
peaehes  in  an  orchard  will  be  affected  with  leaf  blister,  while  other  va- 
rieties are  nnharmed.  Then,  again,  during  a  subsequent  season,  the 
Yarieties  previously  attacked  will  be  unharmed,  while  those  formerly 
exempt  from  the  disease  will  be  affected.  This  is  accounted  for  by  the 
condition  of  the  growth  at  the  time  of  a  sudden  injurious  chiCnge  of 
teoperatore.  There  is  a  certain  period  when  the  young  leaves  are  most 
saweptible  to  such  changes,  and  as  this  period  is  not  reached  at  the 
lime  time  by  all  varieties,  some  being  earlier  than  othersi  it  follows  that 
wne  are  injured  while  others  escape. 

It  is  also  well  known  that  in  some  seasons  there  are  no  blistered  leaves 
to  be  found  on  any  variety,  the  climatic  conditions  not  being  favorable 
to  the  development  of  the  fungus. 

There  is  much  in  connection  with  the  appearance  of  mildew  on  the 
Uiage  of  plants  which  would  indicate  that  it  is  in  most  cases  the  result 
of  cold  or  aridity  in  the  atmosphere,  or,  perhaps,  rather  in  their  com- 
bined  action.  This  seems  to  be  more  particularly  observable  in  fungi 
of  the  Eryttiphe  class.  The  foreign  grape-vine,  as  well  as  many  other 
European  plants,  such  as  the  hawthorn,  lila(;,  &c.,  when  subjected  to 
oar  d^,  hot  atmosphere,  suffer  much  from  mildew.  Even  when  the  for- 
eign grape  is  grown  in  glass  structures,  the  utmost  care  must  be  taken 
in  regard  to  ventilation  during  summer  in  order  to  avoid  UryHphe  on 
the  foliage;  the  adu.isHion  of  the  outer  air  when  it  is  20^  to  SO^  below 
that  of  the  house  will  certainly  affect  the  young  leaves,  at  least  those 
nearest  the  ventilator.  It  is  a  common  observation  that  young  roses 
nay  he  kept  during  the  winter  in  a  pit  or  frame,  where  for  weeks  or 
BODths  they  receive  no  ventilation  whatever,  but  as  spring  advances 
iod  the  increase  of  temperature  necessitates  ventilation,  then  mildew 
makes  its  appearance  on  the  leaves.  It  may  be  said  that  this  is  the  re- 
Nlt  of  careless  management  in  the  method  of  admitting  the  outer  air  to 
Ae  plants,  but,  nevertheless,  the  best  of  management  will  laot  always 
prevent  it 

A  very  dry  air  acting  on  tender  leaves  will  cause  an  excess  of  evap- 
oration which  will  produce  cold  on  their  surfaces;  it  is,  therefore,  per- 
haps more  than  a  mere  hgure  of  speech  to  say  that  the  appearance  of 
Ei^giphe  on  the  leaves  of  plants  is  an  evidence  that,  by  some  means  or 
other,  the  plant  is  suffering  from  the  effects  of  cold. 

The  disease  called  yellows  has  long  been  known ;  indeed,  it  is  more 
than  probable  that  the  disease  manifested  itself  upon  the  first  attempts 
at  the  culture  of  the  peacb  in  this  country.  Amherst  College  authori- 
ties state  that  it  was  destructive  in  Massachusetts  one  hundred  and 
twenty  years  ago.  The  cause  of  the  disease  has  been  a  matter  of  uncer- 
tiixity  since  its  first  discovery,  and  the  various  opinions  which  have 
beeu  expressed  regarding  it  can  hardly  be  enumerated.  The  exhaustion 
or  original  deficiency  of  certain  elements  in  the  soil  has  been,  and  still 
ift,  a  popular  explanation  as  to  the  cause  of  yellows,  but  what  particular 
ui;'re«lierit  or  ingredients  are  lacking,  provided  that  this  is  the  cause, 
nay  be  a  matter  of  opinion.  Dr.  Gtoessmann,  of  Massachusetts  Agri- 
eoltoral  College,  gives  the  following  formula  as  a  preventive,  viz: 
W  pounds  of  acid  bone  phosphate,  containing  50  pounds  phosphoric 
idd;  150  to  200  pounds  muriate  of  potash,  containing  100  pounds  pot- 
1      Di     nds  crude  sulphate  magnesia.    This  is  worked  in  the  soil 

I  (  Be  of  10  feet  about  each  tree.    From  experiments  made  at 

lou  the  following  mixture  of  commercied  fertilizers  is  rec- 

ti out  only  preventing  but  curing  the  disease,  viz :  25  pounds 
1       to  150  pounds  muriate  of  potash,  and  450  pounds  dissolved 
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bone  black,  this  being  the  proper  quantity  for  an  acre.  If  the  trees  ar< 
in  an  advanced  stage  of  the  disease,  more  muriate  of  potash  is  to  b< 
added,  giving  about  4  pounds  of  this  salt  to  an  average-sized  tree.  I 
is  very  safe  to  remark,  however,  that  no  person  ever  succeeded  in  re 
storing  a  tree  in  an  advanced  stage  of  the  disease  of  yellows,  and  n( 
one  who  has  had  any  experience  with  it  will  ever  make  the  attempt 
The  assumption  that  this  disease  is  caused  by  a  deficiency  of  particulaj 
elements  in  the  soil  cannot  be  sustained. 

It  is  a  common  observation  that,  when  trees  become  weakened  fron 
impoverished  soil,  their  foliage  assumes  a  yellowish  color.  This  is  ob 
served  not  only  in  the  peach,  but  also  in  the  pear,  cherry,  orange,  &c 
In  fact,  a  yellow  coloring  of  the  leaves  is  a  common  index  of  a  weak 
ened  condition  of  a  plant.  On  grape-vines  seriously  affected  by  phyl 
loxera  at  the  roots,  the  young  growths  will  assume  a  stunted,  yellowisl 
appearance,  which  is  perceptible  from  a  considerable  distance.  Pea<5l 
trees  on  poor  soil  have  been  seen  to  make  yearly  stunted  growthi 
with  yellowish  foliage,  while  yielding  small,  prematurely-ripening  fruit 
and  in  fact,  looking  very  similar  to  a  tree  having  the  yeUows ;  but  su< 
trees  are  probably  as  far  as  possible  removed  from  any  likelihood  u 
contracting  that  disease.  It  is  quite  in  accordance  with  the  every-da;j 
experience  of  those  engaged  in  the  cultivation  of  plants,  that  the  bes 
method  of  restoring  weakly  trees,  such  as  those  just  alluded  to,  is  t< 
enrich  the  soil,  and  it  is  also  good  practice  to  allow  those  that  are  ii 
an  advanced  stage  of  poverty  a  more  generous  allowance  than  that  giver 
to  those  not  so  much  in  need ;  hence  the  benefit  which  has  seemed  t< 
result  from  the  application  of  potash,  &c.,  to  the  roots  of  peach  tree* 
having  yellow  leaves  may  lead  to  doubt  whether  the  color  indicated  s 
result  of  impoverished  soil  only,  or  arose  from  the  disease  known  amonc 
peach-growers  as  the  yellows.  The  latter  is  understood  to  be  contagio 
and  can  be^ommunicated  to  a  healthy  tree  by  pruning  it  with  a  knu< 
previously  used  in  cutting  a  diseased  one. 

One  writer  observes  that  when  the  "symptoms  of  yellows  are  mild  in 
character  and  limited  in  extent,"  the  trees  should  be  limed  and  manured 
vigorously.  He  adds:  "Follow  this  up  with  a  little  judicious  pruning, 
and  you  have  done  all  that  seems  pra<;ticable  towards  preserving,  if  not 
curing,  your  affected  trees.'' 

There  is  a  difference  of  opinion  regarding  this  contagious  feature, 
some  holding  to  the  opinion  that  the  disease  is  transmitted  by  contact 
while  others  are  equally  convinced  that  it  is  not  so  transmitted. 

These  seemingly  conflicting  opinions  may  arise  from  the  snppositi< 

that  all  yellow  indications  of  foliage  result  from  one  cause,  which  is  noi. 

ve  tiike  it,  the  case ;  for  all  agree  that  when  yellows  is  accompanied  bj 

1,  multitudinous  growth  of  wiry,  yellowish  shoots  on  the  older  branches 

^nd  stems,  it  is  incurable.    It  may,  therefore,  be  strongly  suspected  thai 

n  cases  where  an  enrichment  of  the  soil  has  cured  trees  of  a  disease 

apposed  to  be  the  yellows^  the  yellow  appearance  of  the  leaves  hai 
^en  due  to  impoverished  soil  alone. 

^  nother  cause  of  yellowness  in  peach  leaves  is  that  of  the  borer,  whicl 
'Tu.  J, times  does  great  injury  by  destroying  and  girdling  the  bark  jusl 

J  or  below  the  surface  of  the  ground.    The  result  of  this  insect  depre 
««.tion  is  often  mistaken  for  yellows. 

L  Fitz,  in  his  work  on  peach  culture,  says :  "The  ravages  of  the  yel 
vtts,  as  far  as  I  know,  seem  to  be  confined  to  the  INorthem  and  Easten 
States  and  some  portions  of  the  West." 

^  iifnn  "n  his  -7ort  ou  ^^e  ocac^^  remarks  that  "the  yellows  is  verj 
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little  known  on  the  Delaware  peninsula  5  what  little  we  have  seen  of  it,'' 
hewys,  "is  supposed  to  have  been  introduced  from  New  Jersey.'' 

Rotter,  in  his  book  on  peach  culture,  remarks  that  '*  the  yellows  ap- 
pear more  particularly  after  unusually  wet  seasons." 

In  the  earliest  writings  on  this  subject  the  disease  is  referred  to  soil 
exhaostion,  and  the  remedy  suggested  is  to  apply  fertilizers,  but  we  have 
ample  proof  that  it  is  found  on  rich  soils  as  well  as  on  poor  soils ;  neither 
is  it  found  on  all  poor  soils,  because  it  can  be  shown  that,  in  many  locali- 
ties where  it  is  seldom  if  ever  found,  such  as  on  the  Delaware  and  Vir- 
ginia peninsulas,  the  soil  is  quite  as  poor  and  impoverished  as  it  is  in  any 
part  of  New  Jersey  where  the  disease  is  common.  We  are  not  prepared 
to  admit  that  impoverished  soil  and  neglected  culture  is  the  cause  of 
the  yellows  in  New  Jersey  and  Michigan,  and  the  converse  of  these 
Awtors,  the  reason  why  it  is  seldom  found  in  the  States  of  Virginia  and 
North  Carolina. 

We  have  for  more  than  a  quarter  of  a  century  been  strongly  impressed 
vith  the  opinion  that  the  virulent  disease  known  as  yellows  has  for  its 
oripn  the  injury  which  follows  the  action  of  frost  upon  unripened  shoots 
in  the  fall. 

Oar  attention  was  first  directed  to  this  as  a  cause  from  the  following 
eircoinstances :  In  the  fall  of  1851  we  had  several  plants  of  t^e  ever- 
green or  Japan  euonymus  growing  in  a  rich  border,  in  a  somewhat 
sheltered  position.  The  weather,  during  August  in  particular,  had  been 
fliy  and  warm.  This  condition  or  weather  was  followed  by  an  abundance 
aima  and  a  mild  temperature,  which  continued  late  and  until  vegeta- 
tion was  suddenly  checked  by  a  severe  frost.  The  euonymus  plants 
started  to  grow  luxuriously  after  the  September  rains,  making  strong 
saoeolent  shoots,  the  points  of  which  were  shriveled  and  blackened  by 
the  first  frosty  night,  and  most  of  the  leaves  below  the  blackened  parts 
dropped  from  the  stems.  It  was  observed  that  these  injured  plants 
were  tardy  in  commencing  growth  in  spring,  and  the  only  buds  that 
started  were  those  at  least  one  foot  below  the  extreme  points  which  still 
remained  black  and  shriveled.  This  blackened  portion  was  removed 
and  no  further  special  notice  was  given  the  plants  that  season.  But 
after  growing  weather  commenced  in  the  following  spring  my  attention 
was  attracted  to  the  quantity  of  young  slender  sprays  which  were  grow- 
ing from  the  stems  to  within  10  to  12  inches  from  the  surface  of  the 
gronnd.  These  stems  were  clothed  with  small  yellow  leaves,  remark- 
ably similar  to  those  which  indicate  yellows  on  the  peach. 

When  cutting  down  below  these  yellow  shoots  in  the  fall  it  was  ob- 
served that  the  interior  of  the  branches  was  discolored,  and  had  an  ap- 
pearance similar  to  what  may  be  seen  in  a  blighted  pear  branch ;  by 
pnming  still  closer  this  discolored  wood  disappeared,  and  afterwards 
strong  healthy  shoots  were  produced  showing  no  signs  whatever  of 
disease. 

This  phenomenon  appeared  to  be  so  similar  to  the  external  evidence 

of  yellows  in  peach  trees  that  it  led  to  further  observations  in  that 

direction,  all  which  have  helped  to  confirm  the  opinion  that  peach  trees 

which  make  late  soft  growths  and  are  caught  by  severe  frosts  while  in 

this  condition  are  those  in  which  the  yellows  will  speedily  develop. 

80  far  as  known  no  person  has  ever  met  with  a  case  of  yellows  in 

h  trees  cultivated  in  glass  structures.    Of  course  the  number  of 

trees  cultivated  in  this  way  is  very  small  when  compared  with 

ch  orchards  of  this  country,  but  there  have  been  many  thou 

treeA  grown  in  this  manner,  and  t^e  trees  have  been  procured 
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from  the  same  sources  as  other  trees  which  have  been  destroyed  by  the 
disease. 

Trees  grown  under  a  glass  roof  have  every  opportunity  to  finish  anri 
perfect  tbeir  growth ;  the  leaves  assume  the  various  tints  of  autami 
coloring  and  drop  in  a  natural  manner  as  their  duties  are  brought  to  s 
close,  and  wherever  peach  trees,  when  in  a  normal  condition,  whethei 
North  or  South,  evidence  a  completion  and  maturation  of  growth  by  2 
gradual  change  of  their  foliage  from  green  to  other  colors,  varying  ic 
*  different  varieties,  there  the  peach  tree  will  remain  healthy  and  nc 
danger  need  be  apprehended  of  yellows. 

During  the  summer  and  fall  of  1858  I  had  occasion  to  pass,  several 
times  each  month,  through  a  part  of  the  county  of  Middlesex,  New  Jer 
sey,  and  the  course  of  my  journey  led  me  past  a  very  beautiful  peacl 
orchard  of  some  20  acres  or  more  in  extent  and  apparently  about  three 
years  planted.  The  soil  was  good  and  the  culture  seemed  perfect;  the  sor 
face  was  clean  and  no  weeds  to  be  seen.  The  deep  green  color  of  the  fol 
iage  over  the  whole  orchard,  so  far  as  could  be  seen,  was  well  calculated  tc 
arrest  attention,  and  this  lively  color  was  retained  until  it  was  suddenly 
struck  with  frost.  I  had  passed  it  the  evening  before  the  frost  occurred: 
next  morning,  at  a  place  some  12  or  15  miles  further  north,  I  observec 
that  the  themometer  indicated  11  degrees  of  frost.  Three  days  after 
wards  I  again  passed  this  orchard ;  some  few  of  the  leaves  had  dropped 
but  they  mostly  remained  on  the  trees  somewhat  blackened  in  color, 
though  all  hanging  ilown  in  a  wilted  condition  and  showing  unmistak 
ably  that  their  functions  had  been  suddenly  arrested. 

I  observed  that  orchard  for  some  years  afterwards.  The  second  sum 
mer  after  this  freezing  the  trees  were  badly  affected  with  the  yellows: 
the  branches  were  covered  with  the  small  wiry  shoots  so  characteri8ti< 
of  this  disease,  which  gradually  extended,  and,  five  years  from  the  time 
that  the  trees  were  so  promising,  the  entire  orchard  had  been  rooted 
out  and  the  field  set  to  another  crop. 

It  has  always  seemed  to  me  that,  if  this  orchard  had  been  properlj 
pruned  immediately  after  the  freezing,  it  would  have  passed  throngl 
uninjured.  If  all  the  young  shoots  had  been  pruned  back  to  hard  and 
solid  wood,  all  probabilities  of  contamination  from  the  diseased  portions 
of  the  shoots  would  have  been  prevented — and  it  is  a  commendabh 
practice,  for  other  reasons  besides  the  above,  to  shorten  in  the  points  0: 
the  strongest  young  growths  of  peach  trees,  this  being  one  method  0: 
thinning  1  he  crop  of  fruit.  A  heavy  peach  crop  usually  means  much  pool 
^Vuit,  for  >vhi(»h  there  is  no  demand.  There  seems  reason  for  the  a^ser 
cion  that,  if  the  rule  were  strictly  observed  to  promptly  shorten  bacl 
the  shoots  of  all  peach  trees  which  have  been  overtaken  by  a  cutting 
""rost  while  such  shoots  are  still  in  a  growing  condition  and  while  th< 
icaves  are  unchanged  from  their  green  color,  we  should  probably  heaj 
.es»  of  ^b*^  'destruction  of  i)each  orch^^ds  by  yellows, 

.^AT?  "WW   T»TxrtWT    A,..      jKACKTNa  OF  PEARS. 


^  \ji.  L 


,oc  t  .*g'  .0  ou^tuaii..\y  tu  ascribe  all  pear-tree  blights  anc 

lacking  of  the  Iiuilc*,  as  well  as  most  fruit  diseases,  to  the  absence  o 
-^  ^ain  mineral  matters  in  the  soil.     Wood  ashes  was  a  popular  pre 
'iption;  a  good  dressing  was  considered  a  remedy;  and  where  thij 
■olication  failed  to  prove  effective,  it  was  then  claimed  that  there  v 
"^ficiency  of  iron  in  the  soil,  and  a  dressing  of  iron  filings  was  pr 
jj'Oed;  ever  hogging  up  F-^^ong    he  branches  of  trees  such  articles 
.,/    ,1-  •fiiodhp—     1''*   JaItU      4t?''   »n.iHi.p9  of  \vr\w  was  serfously  recom 
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HModed.  After  ezi>6rimeats  had  shown  that  these  prescriptions  were 
of  no  yalae,  then  electricity  was  assumed  as  the  cause  of  blights  and 
lotB,  which  was  equivalent  to  an  admission  that  both  the  cause  and 
remedy  were  alike  unknown.  About  twenty  years  ago  it  was  suggested 
that  ti^e  active  cause  of  decomposition  in  the  case  of  pear  and  apple 
tree  bUght  was  of  a  fungoid  character,  and  applications  known  to  be 
fatal  to  fungi  were  then  recommended  and  used  with  apparently  good 
effectB. 

The  opinion  has  been  advanced,  and  in  some  instances  the  advice  has 
nntortonatdy  been  foUowedi  that  when  a  tree  first  shows  evidence  of 
baying  a  blighted  branch,  it  should  be  rooted  out  as  being  beyond  re- 
oovenr.  This  is  not  good  advice^  for  it  is  well  known  that  trees,  which 
have  been  so  badly  affected  as  to  necessitate  the  cutting  back  of  every 
biaach  dose  to  the  body  of  the  trees^  have  again  branched  out  and  in 
time  have  borne  good  crops  of  fruit,  and  are  no  more  liable  to  blight 
afterwards  tlian  any  other  tree  whicn  has  never  been  attacked.  Even 
where  trees  have  been  so  badly  affected  that  the  entire  stem  had  to  be 
CQt  over  close  to  the  surface  of  the  ground,  young  shoots  have  come  up 
aDd  have  speedily  grown  into  sound,  healthy  fruit-bearing  trees. 

The  latest  discovery  re^^arding  pear  and  apple  tree  blight  indicates 
that  it  is  caused  by  bactena,  a  very  low  form  of  vegetable  growth,  classi- 
fied much  lower  in  the  scale  than  fungi.  Bacteria,  it  is  stated,  locate 
themaelves  on  tender  portions  of  the  twigs,  such  as  the  extreme  points 
of  growing  shoots,  or  in  the  opening  flowers,  or,  it  may  be,  in  very  soft 
and  moist  portions  of  the  bark,  and,  from  these  spots  favorable  to  their 
attaohmenty  they  enter  into  the  shoots,  and  from  them  to  tiie  larger 
branches  and  follow  on  under  the  bark. 

The  experiments  upon  which  the  theory  of  bacteria,  as  the  cause  of 
Might,  is  based,  are  of  much  interest,  and  seemingly  leave  but  little 
loom  to  doubt  its  accuracy. 

The  deductions  which  micrologists  form  from  the  observations  made 
on  bacteria,  lead  them  to  the  conclusion  that  external  applications  can 
be  (rfno  value  by  way  of  prevention  from  blight,  and  that  it  is  futile  to 
endeavor  to  cure  a  blighted  shoot,  and  that  the  only  resource  is  to  cut 
(wt  a  dead  or  diseased  branch  and  remove  it  from  the  orchard. 

Practical  orchardists  will  possibly  have  some  opinions  upon  this  point 
which  may  differ  somewhat  from  the  above  conclusions.  They  will 
iadorse  the  advice  that  it  is  useless  to  try  to  resuscitate  a  dead  limb 
of  a  tree,  and  that  the  further  advice  to  prune  out  dead  branches  is 
sopremely  superfluous ;  but  the  mere  fact  that  the  blight  is  caused  by 
bacteria  does  not  militate  against  methods  which  have  been  considered 
TahuUe  when  the  disease  was  supposed  to  be  of  a  fungoid  nature.  The 
practioe  of  coating  tiees,  as  far  as  can  be  done  conveniently,  with  a 
lime  wash  containing  sulphur  has  been  frequently  indorsed  as  a  wise 
precaution  by  those  who  have  tried  it.  It  is  asserted  that  no  part  of 
a  pear  tree  covered  with  this  wash  has  ever  been  attacked  by  blight. 
Ou  the  other  hand,  the  oi)inion  is  held  by  those  who  have  studied  the 
bacteria,  that  they  enter  into  the  tree  only  by  the  tender  buds,  or  at 
Tery  soft,  moist,  succulent  parts,  and  that  they  never  attack  the  bark 
of  the  branches  or  trunk;  hence,  it  is  argued,  lime  covering  of  these 
»onot  have  any  efiect  whatever  in  preventing  bacteria  from  in- 
ju       t      tree  and  causing  blight. 

Ki      may  seem  sufficiently  conclusive  from  a  certain  standpoint ;  at 

time  it  is  not  unusual  to  And  blight  on  the  stem  or  trunk  of  a 

'e  there  are  no  tender  buds  or  flowers  for  bacteria  to  enter,  and 

re  found  some  means  of  entrance  ^  but  it  is  proved  so  far 
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that  no  blight  has  been  perceived  on  any  portion  of  a  tree  that  is  pro 
tected  by  a  coating  of  the  lime  mixtnre. 

It  is  conceded  that  the  best  remedy  for  the  destmction  of  bacteris 
or  of  fungi  on  plants  is  sulphnr,  and  when  it  is  mixed  with  lime  and  ap 
plied  to  the  bark  it  forms  a  mechanical  covering  imx)enetrable  to  bacte 
ria,  and  when  acted  apon  by  snn-heat,  sulphuroos  gases  are  evolved 
to  sach  extent  that  the  sulphury  smell  is  perceptible  to  those  who  wait 
through  an  orchard  on  a  sunny  day  where  the  application  has  recently 
been  made. 

I  do  not  know  of  anything  that  offers  more  successM  results,  reme 
dial  or  preventive,  or  that  will  be  more  likely  to  be  effectual  in  arresting 
or  preventing  the  cause  of  blight  on  fruit  troes  than  this  application  o: 
lime  and  sulphur.  It  has  been  used  more  or  less  for  the  past  twenty 
years,  and  has  been  reported  upon  favorably  by  those  who  have  used  it 
The  following  is  the  method  of  preparing  the  wash :  Take  one-half  bus 
of  lime  and  place  it  in  a  barrel,  tlien  add  about  8  pounds  of  w(  : 
sulphur  and  cover  with  boiling  water  in  sufficient  quantity  to  yri} 

slake  the  lime,  the  mouth  of  8ie  barrel  being  covered  until  eouiui 
ceases,  when  it  should  be  thoroughly  stirred  and  more  water  addea  u 
the  mixture  appears  solid.  When  used,  it  is  diluted  with  water  until  i' 
is  of  the  ordinary  consistency  of  common  whitewash.  All  parts  of  th< 
tree  that  can  be  reached  should  be  brushed  over  with  this  wash,  and  i 
the  white  color  is  objectionable  it  can  be  darkened  with  lamp-black  U 
the  desired  shade  of  color.  To  destroy  mildew  on  plants,  such  as  at 
tack  grapes,  roses,  &c.,  the  barrel  containing  the  mixture  should  be 
filled  up  with  water,  and,  when  settled,  a  pint  of  the  clear  sulphur  watei 
should  be  used  in  4  or  5  gallons  of  pure  water,  and  the  plants  syringec 
with  the  mixture.  There  is  no  better  or  simpler  mixture  than  this  foi 
the  destruction  of  mildew  on  plants,  nor  anything  which  we  have  txiec 
that  proves  so  effectual. 

The  fruit  of  some  varieties  of  the  pear  are  greatly  injured  by  splitting 
or  cracking  open  when  about  half  grown ;  indeed,  one  of  the  very 
known  pears,  tlie  White  Doyenne,  has  been  almost  thrown  out  of  cm 
vation  on  account  of  this  disease,  and  several  other  first-class  ' 
such  as  Beurre  Giffard,  iSheldon,  and  Flemish  Beauty,  are  so  .      iv  u 
this  malady  that  their  extension  and  planting  in  orchards  is  gii     1^ 
restricted  on  that  account.    The  cause  and  prevention  of  this  injury  U 
these  valuable  fruits  have  long  been  matters  of  serious  study;  t      po 
ular  conclusion  that  the  disease  resulted  from  a  deficiency  of  i      o 
ticular  element  in  the  soil  was  early  advanced,  but  as  authoriti  m 

in  their  recommendations  in  regard  to  the  special  ingredient  kixiuin 
and  as  no  good  results  followed  the  application  of  any  of  the  proposi 
remedies,  the  only  alternative  which  seemed  satisfactory  to  fruit-grow 
'^rs  was  that  of  abandoning  the  culture  of  varieties  specially  subject  t< 
:he  injury.    The  cause  seems  to  be  climatic,  and  the  disease  is  therefon 
"^likely  to  be  affected  in  any  way  by  the  nature  of  the  soil  or  by  an^ 
>j  stem  of  culture  or  any  special  application  to  the  soil.    The  cracking 
s  the  consequence  of  a  fungus  growth  upon  the  tender  skin  of  the  fruit 
^ich  apparently  destroys  its  vitality,  as  it  becomes  hard  and  unyield 
•  ^ ;  and  as  the  fruit  expands  and  increases  in  size,  the  iigured  skin 
icing  too  hard  for  expansion,  cracks  open.    This  is  the  usual  result  witl 
lits  injured  by  mildew,  and  the  same  effects  may  be  seen  in  the 
nUdewed  berries,  grapes,  and  gooseberries. 

'o  say  that  this  cracking  of  the  pear  is  primarily  caused  by  clii       i 
uiider^'^s  seems  a  rather  vague  and  indefinite  reason,  as  we  ai 
\U  ,    -/^i-n^  *^-' *  hbfl  "»»T»*nnniQ.rAnnriitions  of  climate  which  promc 
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growth  of  the  fangxis ;  we  only  know  that  shelter  and  protection  will 
preTont  it,  and  of  tMs  we  have  seen  many  proofs,  both  incidental  and  ex- 
perimentaL  It  is  not  nnosnal  to  find  in  fruit  exhibitions  in  cities  sam- 
ples of  the  White  Doyenne  pears  as  fine  and  as  free  from  cracking  as 
any  yariety  that  could  be  named ;  these  fruits  have  been  gathered  from 
trees  growing  in  sheltered  city  yards  which  have  received  no  special 
care  or  indeed  coltore  of  any  kind. 

Several  experiments  have  been  recorded  which  tend  to  prove  that  the 
cause  is  dimatic ;  of  these  may  be  mentioned  that  of  a  dwarf  tree  of  the 
White  Doyenne,  which  produced  abundantly  of  cracked  fruit  when  in 
the  open  garden^  but  which,  when  removed  and  planted  in  a  box  in  a 
oool  greei&ouse,  rix)ened  perfect,  smooth- skinned,  fine  fruit.  Another 
istli^  of  a  grower  who  had  a  row  of  dwarf  pear  trees  of  this  variety 
wMch  produced  worthless,  cracked  fruit ;  of  these,  two  were  partially 
iodosed  by  glazed  hot-bed  sashes,  fonr  of  which  were  set  on  end  around 
thetiecL  thus  forming  a  square  inclosure  open  at  top ;  these  were  ele- 
TBted  aoout  18  inches  from  the  surface  of  the  ground,  so  as  to  include 
the  larger  portion  of  the  top  of  the  trees.  Trees  thus  protected  pro- 
dnoed  fruit  perfectly  fi^e  from  any  symptoms  of  cracking,  while  contigu- 
ous trees  were  so  badly  attacked  as  to  produce  comparatively  worthless 
frnit  This  experiment  was  repeated  for  several  years,  eaeh  year  the 
sadies  being  removed  and  placed  on  different  trees,  and  always  with 
the  same  result,  the  protected  trees  yielding  perfect  fruit,  while  those 
not  protected  were  all  more  or  less  injured  by  cracking. 

These  observations  and  experiments  prove  that  the  cause  of  the 
oraeldng  of  the  pear  is  climatic,  and  that  the  culture  of  the  soil,  or,  so 
&r  as  is  at  present  known,  applications  to  the  soil,  have  no  effect  what- 
erer  in  preventing  this  disease. 

THE  BOT  OF  THE  POTATO. 

'.      potifto  rot  is  caused  by  a  fungus,  Peronospora  infestans.    This  is 
f  alU^  to  the  grape-leaf  mildew,  Peronospora  viticola^  and  is  un- 
c         lly  f(        *ed  by  similar  atmospherical  conditions. 

m       w  of  the  potato  first  attacks  the  foliage  of  the  plant,  form- 
on  the  under  side  of  the  leaves,  and,  nnder  favorable  condi- 
u  spr  ily  and  in  a  short  time  reaches  the  stems,  the  fun- 

a         n     ung  down  through  them  to  the  tubers,  which  soon  com- 
B      uei      . 
n  J  I      1    J  planted  on  flat,  low-lying  lands,  they  will  soon  cover 

r     t9      ui      thick,  heavy  mass  of  stems  and  leaves,  and  when 
y      ITS  I  they  become  saturated  with  water,  and  their  mas- 

>v     Lb  tiie  complete  evaporation  of  moisture  during  the  day, 
j^  as  long  as  dews  prevail,  they  never  become  thoroughly  dry. 
conditions  will  occur  during  a  period  of  dull  and  rainy 
-.    Under  these  circumstances  the  fringus  grows  rapidly,  and  if 

id  it  speedily  destroys  the  crop. 

iOL  will     ►pear  even  on  dry  lands,  if  they  are  sufficiently  rich  to 

in:  D  growth,  and  the  situation  low.    On  hillsides  the  rot  is 

I     ueoi;,  because  in  these  positions  dews  are  not  so  prevalent, 

an  times  slight,  compared  with  the  heavier  dews  in  valleys; 

are      inickly  evaporated  on  hill-sides,  owing  to  the  better  ex- 

tftod  to  the  movements  of  the  air,  just  as  grape  culture  is 

ser  id  the  liability  to  mildew  reduced  to  a  minimum,  on  ele- 

deductions  proceeding  from  the  above  considerations 
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will  be,  first,  to  select,  when  practicable,  somewhat  elevated  fields  for 
potatoes,  and  where  such  specially  favorable  selections  are  not  avaUa- 
ble,  to  plant  in  drills  so  widely  apart  that  a  clear  space  will  be  left  be- 
tween the  rows,  so  as  to  guard  against  the  production  of  a  dense  cover- 
ing of  foliage  over  the  entire  surface,  and  permit  a  free  circulation  oi 
air  through  and  among  the  plants. 

WILLIAM  SAUNDERS, 
Horiieulturist,  Pomologistj  Landscape  Oardenerj 

and  Superintendent  of  Gardens  and  Grounds. 

Hon.  KORMAN  J.  COLMAN,  Commissioner, 
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REPORT  OF  CHIEF  OF  SEED  DIVISION. 


Sib  :  The  distribution  of  seeds  in  accordance  with  the  act  of  Oongress^ 
Iby  15, 1862,  establishing  the  Department  of  Agriculture,  has  grown 
le  a  hnsiness  of  the  greatest  practical  importance  to  the  agriculture 
he  nation.    Prior  to  January  1, 1863,  there  were  distributed  to  mem- 
of  Congress  and  other  persons  throughout  the  Union  306,304  pack- 
f  srarden  and  field  seeds.    Since  that  time,  the  number  which  has 
t  out  annually  has  gradually  increased,  so  that  the  amount 
I      led  last  year  nearly  4,000,000  packages.    The  seeds,  which  are 
uy  purchased  by  the  Commissioner  of  the  most  reliable  seedsmen 
growers  of  seed  throughout  this  and  foreign  countries,  are,  after 
z      efully  tested,  put  up  in  small  packages  under  the  immediate 
of  the  superintendent  of  the  seed  division,  and  are  then 
CO  I      disMbution  authorized  by  act  of  Congress. 
am<    at  appropriated  for  the  purchase  and  distribution  of  seeds 
p    Qts  lor  the  fiscal  year  ending  June  30, 1 885,  was  $100,000.  Large 
;his  amount  may  seem  to  the  casual  reader,  it  is  not  sufficient  to 
ly  remunerate  the  statistical  correspondents,  were  a  fair  price 
'      them  for  the  labor  they  perform.    The  Agricultural  Depart- 
oas  a  principal  crop  correspondent  with  three  assistants  in  every 
ly,  and      general  statistical  agent  in  each  State.    The  number  of 
*s  1    11;  to  the  county  correspondents  during  the  fiscal  year 
^  r       r<     to  was  412,609,  while  the  State  correspondents  received 
L    Ari        dl  record  is  kept  in  the  offices  of  the  chief  clerk  and  of 
cj  1       seed  division  of  each  package,  when,  and  to  whom 

X      present  law  in  regard  to  the  method  of  aistribution  re- 
d      "  »n  equal  proportion  of  two-thirds  of  all  the  seeds,  plants, 
cuttiugs  shall,  upon  the  request  of  Senators  and  KepresentMives 
Delegates  in  Congress,  be  supplied  to  them  for  distribution  among 
agricultural  constituents,  and  the  person  receiving  such  seed  shall 
>rm  the  Department  of  the  results  of  their  experiments  therewith.'' 
u       i    inion,  no  seeds  ought  to  be  distributed  where  the  object  is  to 
c  tl        t      ed  without  requiring  a  written  report,  from  the  person 
vine        m.    I  would  earnestly  recommend,  where  special  reports 
,  the  seeds  and  plants  be  distributed  in  sufficient  quan- 

ts w  euSkuw  ihe  recipients  to  make  a  thorough  test  of  their  value; 
where  seeds  are  sent  with  the  view  of  having  such  tests  made, 
)uld  be  sent  to  the  most  intelligent,  painstaking  farmers,  who 
oQiv  know  how  to  observe  facts,  but  how  to  keep  a  correct  record 

11113  o\  the  governmental  distribution  of  garden,  field, 

1  Oi,        Pij         nay  be  briefiy  summarized  as  follows : 
i.  1       J    rita  ux*  new  and  valuable  plants  in  difi'erent  localities 

^  xu  thereby  increase  the  annual  average  yield  by  the  use  of  well- 
y  ripened,  perfect  seed. 
io  promote  the  best  interests  of  all  classes,  in  whatever  industrial 

(47) 
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pursuit  they  may  be  engaged,  by  an  increased  improvement  in  bot 
quantity  and  quality  of  agricultural  products. 

It  is  a  fact  that  in  the  equitable  interchange  of  seeds  and  plant 
cehich  has  taken  place  between  our  own  Government  and  those  of  foi 
eign  countries  our  friendly  relations  therewith  have  been  greatl; 
strengthened  and  promoted.  In  no  department  of  the  General  Goverc 
ment  has  the  expenditure  of  so  small  a  sum  been  so  productive  of  a 
much  good  as  that  expended  in  the  introduction  and  dissemination  c 
valuable  seeds  and  plants.  There  are  the  most  ample  statistical  data  a 
hand  in  the  carefully-kept  lecords  of  the  Agricultural  Department  t 
show  that  the  increased  production  of  wheat,  oats,  and  other  cereal 
and  grasses,  has,  by  reason  of  the  wide  distribution  of  improved  var 
eties,  paid  tenfold  the  entire  amount  expended  by  the  Department  c 
Agriculture  since  it  was  established. 

The  charges  that  are  occasionally  heard  of  the  distribution  of  worti 
less  and  common  seeds,  have,  in  the  main,  no  substantial  foundation  i 
fact.  They  originate  in  many  cases  from  carelessness  in  the  time  o 
method  of  planting,  and  in  others  in  the  pecuniarily  biased  imagiuj 
tions  of  writers.  With  the  present  method  of  applying  a  double  test  t 
ascertain  the  exact  per  cent,  of  the  vitality  of  the  seeds  now  sent  on 
from  the  seed  division,  the  fault  cannot  be  rightfully  attributed  to  in 
perfect  seed.  The  complaints  that  the  seeds  sent  out  are  improperl 
labeled,  and  are  not  true  to  name,  may  be,  and  probably  is,  a  just  on 
in  exceptional  cases,  for  in  putting  up  so  many  million  papers  of  se< 
it  would  be  very  strange  if  no  mistakes  were  over  made.  The  impoi 
tance,  however,  of  disseminating  seed  of  the  best  pedigree  as  widely  a 
possible  cannot  be  too  strongly  insisted  upon  by  those  who  earn  th 
bread  by  the  sweat  of  their  own  brows. 

SEED  IMPROVEMENT. 

That  the  subject  of  seed  improvement  has  been  too  much  neglecte* 
in  the  past,  by  progressive  farmers,  is  a  fact  which  all  will  admit.  Hom 
ever,  with  the  increasing  intelligence  of  the  farming  community,  ver. 
many  thinking,  working  farmers  have  been  forced  to  acknowledge  th 
need  of  more  accurate  information  on  the  subject  of  seed-breeding  b 
means  of  crossing  or  hybridization.  It  is  a  subject  not  less  in  importanc 
than  the  production  of  thoroughbred  stock  by  such  crosses  and  intei 
mixture  of  blood  as  will  tend  to  perfect  development  in  the  line  of 
objects  sought  to  be  attained.  It  is  upon  the  recognition  of  this  fat: 
that  I  have,  in  the  following  paragraphs,  endeavored  to  compile,  froi 
the  most  authentic  sources,  a  series  of  facts  bearing  upon  the  subject  c 
seed  breeding,  with  the  view  of  inciting  a  still  deeper  and  more  abidin 
interest  in  the  most  practical  methods  of 

CROSSING  OR  HYBRIDIZATION. 

The  leading  principle  involved  in  seed  improvement  is  that  known  a 
hybridization.  In  order  to  generate  the  best  kinds  of  seeds,  the  mog 
healthy  plants  must  be  chosen,  and  those  which  are  the  most  early  i 
respect  to  season  should  be  so  insulated  as  to  have  no  weak  plants  ( 
the  same  species,  or  even  genus,  in  their  vicinity,  lest  the  pollen  of  th 
weaker  plants  should  be  blown  upon  the  stigmata  of  the  stronger  an 
produce  a  less  vigorous  progeny. 

In  the  majority  of  cultivated  plants  the  two  sets  of  organs,  the  pi  I 
ftnd  stamenSi  are  in  the  same  flower.    In  some  plants  the  pistils  and  i 
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Stamens  are  in  different  flowers.  In  cucumbers,  melons,  and  all  of  that 
family,  they  are  in  different  flowers  on  the  same  plant.  Sometimes  the 
two  kinds  of  flowers  are  borne  by  separate  plants,  as  in  the  beet.  In  a 
perfect  flower  the  usual  arrangement  is  for  the  pistils  to  occupy  the 
center,  and  to  be  surrounded  by  the  stamens.  The  parts  most  inti- 
mately concerned  in  the  production  of  a  seed  are  the  ovule  and  the  pol- 
len, the  one  to  be  fertilized  and  the  otKer  the  fertilizing  agent. 

^Crossing  or  hybridizing,^  says  Thomas  Meehan,  editor  of  the  Gar- 
dentt's  Monthly,  "is  a  very  simple  process.  We  take  the  pollen  dust 
from  one  flower  and  place  it  on  the  apex  of  the  pistil  of  another.  To 
make  sore  that  the  flower  you  wish  to  raise  the  seed  from  does  not  get 
its  own  i)ollen,  it  is  best  to  open  the  flower  before  it  naturally  expands 
and  cat  oft'  its  antlers  before  they  have  a  chance  to  throw  out  their  pol- 
len. At  the  same  time  it  is  best  to  put  the  pollen  of  the  male  parent 
at  once  on  Uie  stigma.  The  stigma  is  usually  not  receptive,  that  is,  has 
not  the  liquid  exudation  necessary  for  the  effective  reception  of  the  * 
pollen  at  this  early  stage,  but  it  remains  on  the  stigma  ready  for  use 
when  the  stigma  is  resuly  to  receive  it.  These  precautions  are  neces- 
sary in  order  that  we  may  be  sure  the  flower  receives  only  the  pollen 
we  desire  it  to  receive.  Some  cover  the  flower  after  the  antlers  have 
been  removed,  until  the  time  for  the  use  of  the  pollen  has  arrived,  with 
gauze  to  keep  off  insects  that  might  bring  other  poUen,  but  this  is 
scarody  necessary  when  done  in  the  way  suggested.'' 

POLLEN. 

**PoIlen,''  says  Gray,  who  is  the  highest  authority  in  botanical  matters, 
"^is  the  product  of  the  anther,  and  is  usually  a  powdery  substance  which, 
when  magnified,  is  seen  to  consist  of  separate  grains  of  de&nite  size  and 
shape,  uniform  in  the  same  plant,  but  often  very  different  in  different 
species  or  families.  The  grains  are  commonly  single  cells,  globular  or 
oral  in  shape,  and  of  a  yellow  color.  Pollen  grains  are  usually  formed 
in  fimrs,  by  the  division  of  the  living  contents  of  mother-cells  first  into 
two,  and  these  again  into  two  parts,  which  become  specialized  cells. 
As  the  pollen  completes  its  growth  the  walls  of  the  mother-cells  are 
iwuUly  obliterated.  A  pollen  has  two  coats.  The  outer  coat  is  com- 
pvatively  thick,  and  often  granular  or  fleshy.  This  is  later  formed 
than  the  inner,  and  by  a  kind  of  secretion  from  it ;  to  it  all  the  mark- 
ingR  belong.  The  inner  coat,  which  is  the  proper  cell  wall,  is  a  very 
thin,  delicate,  transparent,  and  colorless  membrane  of  considerable 
stren^h  for  its  thickness. 

'^The  cavity  inclosed  by  the  coats  is  tilled  with  a  viscid  substance, 
which  often  appears  slightly  turbid  under  the  higher  powers  of  ordinary 
aii<*ro6copes,  and,  when  submitted  to  a  magnifying  power  of  about  300 
«Iiameters,  is  found  to  contain  a  multitude  of  minute  particles,  the 
l-iTger  of  which  are  from  one  four-thousandth  to  one  five-thousandth  of 
an  inch  in  length,  and  the  smaller  only  one  fourth  or  one-sixth  of  this 
i32e.  When  wetted,  the  grains  of  pollen  promptly  imbibe  water  by  en- 
<  },  and  are  distended,  changing  their  shape  somewhat,  and  ob- 

^  the  longitudinal  folds,  one  or  more  in  number,  which  many 

exhibit  in  the  dry  state.    Soon  the  more  extensible  and  elastic 

o       iodines  to  force  its  way  through  the  weaker  parts  of  the 
lecialty  at  one  or  more  thin  points  or  pores,  sometimes  forming 

ions  when  the  absorbtion  is  slow  and  the  exterior  coating  tough. 

jT  kinds  of  pollen  the  grains,  when  immersed  in  water,  soon  dis- 
L>urstiu^,  discharging  their  contents. 
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« 

"  In  other?,  and  in  most  fresh  pollen,  when  placed  in  ordinary  aerat< 
water,  at  least  when  this  is  slightly  thickened  by  simp  or  the  like,  ai 
submitted  to  a  congenial  temperature,  a  projection  of  the  inner  c 
through  the  outer  appears  at  some  point,  and  by  a  kind  of  germu  u 
grows  into  a  slender  tube,  which  may  even  attain  to  three  hunur 
times  the  diameter  of  the  grain^  and  the  richer  protoplasmic  contec 
tend  to  accumulate  at  the  farther  and  somewhat  enlarging  extremi 
of  this  pollen  tube. 

^'  Commonly  the  pollen  remains  unaltered  until  it  is  placed  upon  t 
stigma.    The  more  or  less  viscid  moisture  of  this  incites  a  simil 
growth,  and  also  doubtless  nourishes  it,  and  the  protruding  tube  at  on 
penetrates  the  stigma,  and  by  gliding  between  its  loose  cells  buries 
8elf  in  the  tissue  of  the  style,  descending  thence  to  the  interior  of  t 
ovary  and  at  length  to  the  ovules.    Fertilization  is  accomplished  by 
action  of  this  pollen  upon  the  ovule,  and  upon  a  special  formatii 
within  it.    Oonsequent  upon  this  an  embryo  is  formed,  and  the  ov 
now  becomes  a  seed. 

"  Hybridization  at  the  present  time  is  only  done  by  fresh  pollen— 
grains  (cereals)  and  in  potatoes. 

'<  Pollen  contains  much  nitrogen  and  phosphor  as,  the  two  most  preoi 
of  all  the  elements  for  the  growth  of  plants,  but  in  the  case  of  most  op 
flowers  a  large  quantity  of  pollen  is  consumed  by  pollen-devouring  i 
sects  and  a  large  quantity  is  destroyed  during  long-continued  rains, 
order  to  compensate  the  loss  of  pollen  in  so  many  ways,  the  anthe 
produce  a  far  larger  amount  than  is  necessary  for  the  fertilization 
the  same  flower." 

SAVING  POLLEN. 

''The  improvement  of  races  of  plants  is  not  destined  to  stand  still,  m 
than  in  the  case  of  other  improvements,"  says  the  Horticultural  Revie 
'<  and  nothing  would  tend  more  to  the  speedy  termination  of  an  expe 
ment  than  that  we  had  control  over  the  supply  of  pollen,  so  that  ' 
might  use  it  when  and  where  convenient  to  ourselves.  We  have  b 
reports  of  failures  in  trying  to  keep  a  harvest  pollen,  from  Austral 
India,  North  America,  and  from  many  people  in  this  country,  but  frc 
none  of  them  have  we  heard  one  word  about  the  process  of  riiiening  a: 
drying  the  pollen.  Pollen  fifty  years  old,  in  a  herbarium,  was  four 
under  a  microscope,  to  yield  to  moisture  exactly  as  fresh-gathered  p 
leu  would  do,  the  little  bags  distending  till  they  burst ;  the  matter  d 
liharged  differed  in  no  way  from  that  of  a  recent  anther. 

''  Failures  in  saving  pollen  arise  from  want  of  thought.    If  the  anthc 

b(*come  ripe  or  near  to  ripeness  they  will  open  during  the  process 

ilrying,  and  we  might  just  as  well  attempt  to  look  up  electricity  as 

secure  the  pollen  grain  from  destruction.    All  that  we  have  actua! 

»roved  on  the  subject  is  this,  that  if  we  extract  the  anthers  and  stame 

mg  before  the  anthers  are  ripe,  the  pollen  in  them  will  ripen  and  be 

'»^e  and  fit  to  cross  after  the  lapse  of  six  months,  while  pollen  gather 

>  .len  ripe  and  flying  out  of  the  anthers,  though  kept  with  the  greati 

'Hie,  would  not  fertilize  the  stigma  of  the  parent  plant  at  the  end  o; 

^  jnth. 

*'  We  believe  the  driest  atmosphere  we  can  keep  in  our  rooms  a 
■  awers  is  far  too  moist  for  the  preservation  of  pollen  foi'any  length 
ime  after  being  actually  exposed  to  it ;  and  we  also  believe  that 
leather  would  keep  as  long  as  a  bladder  under  the  same  influences,  a 
bat  it  iy  aF  impftrvinos  *x)  moisture  as  the  bladder,  and  therefore  as  i 


SEED   DIVISION.  61 

1«ble  of  preserving  pollen  as  is  the  seed-vessel  of  the  fern  of  retaining 

'he  vitality  of  the  seed — a  fact  that  no  one  now  qaestions." 

Papilionaceoas  flowers — those  of  plants  of  the  leguminous  order,  as 

he  pea,  so  called  fh)m  the  butterfly-shape  of  their  flowers — offer  innu- 

nenble  adaptations  for  cross-fertilization.    ^'The  stamens  of  the  Fos- 

\nma  fragrans  (one  of  the  Rubiacese),''  says  Fritz  Muller,  in  the  Botan- 

f»cke  ^tung,  ^^are  irritable,  so  that  as  soon  as  a  moth  visits  a  flower  the 

aothere  explode  and  cover  the  insect  with  pollen.    One  of  the  filaments, 

wiiich  is  broader  than  the  others,  then  moves  and  closes  the  flower  for 

about  twelve  hours,  after  which  time  it  resumes  its  original  position. 

Thus  the  stigma  cannot  be  fertilized  by  pollen  from  the  same  flower, 

hot  only  by  that  brought  by  a  moth  from  some  other  flower.    Endless 

other  beautiful  contrivances  for  this  purpose  could  be  specified.'' 

CROSS  AND  SELF  FEBTILIZATIOIT  OF  PLANTS. 


• 


In  the  compilation  of  facts  relative  to  the  effects  of  cross  and  self 

fertilization  of  plants,  so  far  as  it  relates  to  seed  production,  I  am  largely 

indebted  to  the  latest  work  of  Charles  Darwin  upon  the  subject.    His 

investigations  have  done  much  toward  the  solution  of  many  of  the  most 

pnzzling  questions  relating  to  interbreeding  and  self-fertilization.    He 

has  shown  most  conclusively  that  plants  bearing  hermaphrodite  flowers 

can  be  interbred  more  closely  than  is  possible  with  bisexual  annuals, 

and  are  therefore  well  fitted  to  throw  light  on  the  nature  and  extent  of 

ilie  g()o<l  eftects  of  crossing  and  on  the  evil  effects  of  close  interbreeding 

and  self-fertilization.    Or,  in  other  words,  "  a  crossed  plant,  seedling,  or 

»^  means  one  of  crossed  parentage ;  that  is,  one  derived  from  a  flower 

lertilized  with  pollen  from  a  distinct  plant  of  the  same  species;  and 

that  a  self-fertilized  plant,  seedling,  or  seed  means  one  of  self-fertilized 

larentace ;  that  is,  one  derived  from  a  flower  fertilized  with  pollen  from 

the  s        flower,  or  sometimes,  when  thus  stated,  from  another  flower 

I  plant." 

cuncinsion  arrived  at  through  the  most  careful  and  painstaking 

<*    "     ions,  extending  over  a  period  of  many  years,  is  that  cross-fertili- 

7-     D  IS  generally  beneficial  and  self-fertilization  injurious.    This,  in 

experiments  referred  to,  was  shown,  not  only  by  the  "  difference  in 

t^  weight,  constitutional  vigor,  and  fertility  of  the  offispring  from 

t  and  self-fertilized  flowers,  but  also  in  the  number  of  seeds  pro- 

uy  the  parent  plants.  This  cannot  be  attributed  to  the  superiority 

w      crossed,  but  to  the  inferiority  of  the  self- fertilized  seedlings,  due  to 

the  lojorious  effects  of  self  fertilization."    ''  Whether  the  evil  from  self- 

]      ion  goes  on  increasing  during  successive  generations  is  not  as 

wn,  but  we  may  infer  from  my  experiments  that  the  increase, 

n       ,  is  far  from  rapid.    After  plants  have  been  propagated  by  self- 

^       ion  for  several  generations,  a  single  cross  with  a  fresh  stock 

I     ires  their  pristine  vigor,  and  we  have  a  strictly  analagous  result 

1  our  domestic  animals.    The  good  results  of  cross-fertilization  are 

ui       tted  by  plants  to  the  next  generation,  and,  judging  from  the 

in      of  the  common  pea,  to  many  succeeding  generaUons.    But 

y  merely  be  that  crossed  plants  of  the  first  generation  are  ex- 

ly' vigorous,  and  transmit  their  vigor,  like  any  other  character,  to 

iQocessors.'' 

rin  claims  with  characteristic  positiveness  that  the  "  advantages 
fertilization  do  not  follow  from  some  mysterious  virtue  in  the 
m  of  two  distinct  individuals,  but  from  such  individuals  having 
jected  during  previous  generations  to  diflcrent  conditions  or  to 
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their  having  varied  in  a  manner  commonly  called  spontaneous,  8( 
in  either  case  their  sexual  elements  have  in  some  degree  been  dii 
tiated.  And,  secondly,  that  the  injury  from  self-fertilization  f< 
from  the  want  of  such  differentiation  in  the  sexual  elements."  1 
further  remarks  ^*that  the  advantages  of  cross-fertilization  depe 
the  sexual  elements  of  the  parents  having  in  some  degree  becon 
ferentiated  by  the  exposure  of  their  progenitors  to  different  condi 
or  from  their  having  intercrossed  with  individuals  thus  expose 
lastly,  from  what  we  call  in  our  ignorance  spontaneous  variation." 
therefore,  who  wishes  to  pair  closely  related  animals  ought  to  keep 
under  conditions  as  different  as  possible.  Some  few  breeders,  g 
by  their  keen  powers  of  observation,  have  acted  on  this  principle 
have  kept  stocks  of  the  same  animals  at  two  or  more  distant  ai 
fereutly  situated  farms.  This  same  plan  is  also  unconsciously  fol 
whenever  the  males,  reaied  in  one  place,  are  let  out  for  propagat 
breeders  in  other  places.  As  some  kinds  of  plants  suffer  much 
from  self-fertilization  than  do  others,  so  it  probably  is  with  ai 
from  too  close  interbreeding.  The  effects  of  close  interbreeding  o 
mals,  judging  again  from  plants,  would  be  deterioration  in  g< 
vigor,  including  fertility,  with  no  necessary  loss  of  excellence  of 
and  this  seems  to  be  the  usual  result.  It  is,  Darwin  says,  "  a  co 
practice  with  horticulturists  to  obtain  seeds  from  another  place  t 
a  very  different  soil,  so  as  to  avoid  raising  plnnts  for  a  long  succ 
of  generations  under  the  same  conditions ;  but  with  all  the  s 
which  freely  intercross  by  the  aid  of  insects  or  the  wind,  it  woi 
an  incomparably  better  plan  to  obtain  seeds  of  the  required  vi 
which  have  been  raised  for  some  generations  under  as  different  cone 
as  possible  and  sow  them  in  alternate  rows  with  seeds  matured 
old  garden.  The  two  stocks  would  then  intercross,  with  a  tho 
blending  of  their  whole  organizations  and  with  no  loss  of  pu: 
the  variety,  and  this  would  yield  fEur  more  favorable  results  t 
mere  exchange  of  seeds." 

Such  are  the  conclusions  arrived  at  by  the  distinguished  scieni 
ferred  to.  It  will  be  seen  that  the  practice  of  procuring  fresh 
from  foreign  countries  and  remote  localities  in  our  own  countrj'^,  1 
Commissioner  of  Agriculture,  for  subsequent  distribution,  is  one 
is  in  full  accord  with  the  best  attainable  light  upon  this  importai 
ject. 

PRODUCTION    OP    NEW    VARIETIES   OF    WHEAT    BY    CROSS-FEC 

TION. 

The  improvement  of  agricultural  plants  by  cross-fecundation  is 
ject  of  the  highest  importance.  It  is  quite  as  feasible  as  the  hy 
ing  or  cross  breeding  in  animals.  It  often  involves,  however 
extensive  inquiry,  and  when  applied  to  the  production  of  new  va 
^f  wheat,  the  interests  of  the  farmer,  the  miller,  the  baker,  ai 
'onsumer  are  all  to  be  duly  considered. 

In  addition  to  what  has  been  given  on  this  subject,  it  may  be  state 
a  performing  the  operation  it  is  not  only  necessary  to  guard  a 
he  fertilization  of  the  ovary  from  its  own  anthers,  but  that  it  is 
4te  that  all  the  other  anthers  of  the  same  ear,  above  the  ovaries 
•iaUy  fertilized,  should  be  extracted;  otherwise  they  would  pour  ( 
juutents  of  their  pearly  globides  to  the  relief  of  the  feathery  si 
^nd  disappoint  the  experimenter's  hopes.  For  more  than  ordinal 
,A  '^airp'^  hj   nature  ^^"t  ^Ixo  grass  tribe,  which  includes  wheat,  si 
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fertilized  by  its  own  pollen.  An  opinion  has  long  prevailed  that  wet 
weather  injures  the  grain  whil©  it  is  in  blossom.  This  opinion  is  erro- 
neous, inasmuch  as,  in  wet  and  very  hot  weather,  fertilization  is  carried 
ou  within  the  chafif.  <^  Often  in  moist  weather,"  says  Mr.  Mannde,  of 
London,  England,  ^^have  I  felt  mnch  interested  when,  wanting  pollen, 
I  have  held  the  straw  and  bottom  of  the  ear  in  my  warm  hand  for  two 
cr  three  minutes,  watching  for  a  crop  of  anthers.  Quickly  the  ripest 
of  them,  stimulated  by  the  warmth,  would  peep  out  Irom  their  seclu- 
moD,  and,  gently  rising,  give  me  a  chance  of  capturing  them  ere  they 
scattered  their  contents  over  the  expectants  beneath  them.  Sometimes, 
OB  leaving  these  excited  ears  and  returning  to  them  after  10  or  15  min- 
utes, I  have  found  several  anther-cases  as  empty  as  balloons,  dancing 
tDthe  breeze,  as  if  joyous  that  in  my  absence  they  had  scattered  every 
peari  they  possessed." 

In  reganl  to  wheat  improvement,  Prof.  A,  E.  Blount,  of  the  State 
Agricultural  College  of  Colorado,  says : 

There  are  many  ways  of  ranning  wheat  ont.  Wheat  after  wheat  in  the  same  soil, 
vithoot  any  regard  to  rotation ;  using  seed  taken  from  the  common  bin  or  elevator, 
withoat  its  being  selected  before  thrashing ;  sowing  imperfect  shriveled  grain,  and 
lowing  the  seed  too  lat«,  all  tend  to  degrade  wheat  and  ry  n  it  out.  Soil  run  in  wheat 
TMr  after  year  not  only  lost's  its  elements  for  producing  a  valuable  milling  variety, 
Wtihe  fjain  itself  suffers  a  rapid  decline.  By  non-selection  and  permitting  a  foul 
and  foreign  seed  to  become  mixed  with  them,  our  best  wheats  deteriorate  as  rapidly 
MjMople  densely  packed  in  the  poor  quarters  of  the  city. 

The  system  I  have  adopted  in  improving  and  making  better  kinds  is  as  follows : 

(1)  Procure  the  best  standard  varieties  from  all  sections,  generaUy  from  the  pro- 
mm 

(8)  Sow  at  different  times,  and  from  the  earliest  ripe  of  the  first  crop  select  only  the 
Wst  for  seed  the  next  year.  It  is  not  difficult  to  tell  how  a  foreign  wheat  will  suc- 
ceed alter  the  first  crop  ripens,  nor  is  it  a  difficult  matter  to  select  the  best  to  sow 
igiin.    All  that  is  necessary  is  observation  and  some  patience. 

(3)  Cross  in  line,  of  the  first  crop,  the  best  samples — one  or  two  grains  in  each  head — 
ahrayi  using  the  stiffest  straw  and  the  most  compact  head  as  the  mother  plant.  Cross- 
isf  is  comparatively  an  easy  operation.  The  time  to  do  the  crossing  is  quite  difficult 
tsUx;  it  can  be  learned  only  by  experience.  Crossing  varieties  that  have  the  same 
er  Marly  the  same  characteristics,  not  elements*  produces  much  more  valuable  results 
t^  asing  those  of  diverse  peculiarities.  *'  Out  of  line,''  as  in  stock  breeding,  the 
''blood  runs  zigzag  and  crooked,"  generally  producing  scrubs  in  plants  as  well  asani- 
ttls.  For  instsince,  smooth  white  varieties  should  be  used  one  upon  the  other,  bearded 
ipoD  bearded,  drc.  Smooth  and  bearded  white  and  red  wheats  can  bo  crossed  vpon 
eM  another,  but  the  selection  of  a  valuable  cross  from  the  offspring  is  a  work  thathaa 
^t  Uttle  value.  The  offspring  will  be  as  varied  as  a  brood  of  chickens  found  follow- 
ing »  ben  whose  parentage  is  of  all  the  breeds.  If  the  * '  Australian  "  should  be  crossed 
BpoQ  the  '*  Defiance,''  some  of  the  grain  would  resemble  the  ^'Australian  "  and  partake 
of  its  nature,  some  the  **  Defiance,''  while  others  would  be  "  sports,"  or  grain  partaking 
of  tbe  eharacteristics  and  elements  of  both  mixed  up.  Among  these  ' '  sports  "  are  found 
tbe  best  specimens  to  be  bred  up  by  selection.  It  requires  three  years — sometimes 
9on^*^Xo  fix"  a  wheat  (free  from  its  tendency  to  sport)  or  to  make  it  a  fixed  stand- 
■pI  that  will  not  deviate  from  the  course  it  has  adopted.  Selection  only  improves, 
cro»ing  changes  the  qualities. 

Bj  way  of  improving  wheats  my  work  has  been  directed  upon  over  300  varieties  of 

leed  obtained  from  almost  every  wheat-producing  country  in  the  world.    Not  a  single 

■Hsple  received  but  has  greatly  improved  by  being  raised  here.    All  have  improved 

ii  appearance,  yield,  and  color,  and  over  three-fourths  in  milling  elements.    So  great 

bai  been  the  change  for  the  better  in  most  of  them  that  the  product  bears  but  Tittle 

RKBblance  to  the  seed  received.    The  chemist,  Clifford  Richardson,  at  Washington, 

bii analysed  84  varieties  of  these  wheats;  in  1861,  33  kinds;  1882,  the  same  and  15 

*ofc,  and  in  188^ '84  the  same  with  36  new  kinds.    He  says :  *'  Among  the  individual 

Bdtss  Colorado  wheats  are  certainly  the  best  which  have  been  produced  in  thiscoun- 

^-^  ( Report  for  1682. )   In  his  last  analysis  the  milling  elements  have  so  improved  that 

mt»  Colorado  wheats  first  of  all  in  the  world  for  good  flour. 

dditioo  to  the  report  of  the  chemist,  Colorado  enjoys  the  reputation  of  prodac- 

for  the  past  seven  years,  by  3  to  5  bustiels'  average,  per  acre,  than  any  other 

Montry,  and  of  having  taken  more  first  premiums. 
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IMPROVEMENT  BY  SELECTION. 

The  selection  of  the  best  for  seed,  or  the  rejection  of  the  poorest,  ha 
alwa5  s  been,  strictly  speaking,  the  only  method  of  improving  varietiei 
The  careful  selection  of  seed  was  recommended  in  early  times.  Columell 
and  Celsns  and  Yirgil  speak  of  it.  Improvement  by  selection  is  we 
known  in  the  abstract,  but  it  cannot  be  too  often  brought  forward  au 
urged  anew. 

Some  seed- wheat  of  a  choice  kind,  weighing  58  pounds  per  bnshe 
was  improved  by  careful  selection  and  treatment  until  an  entire  crop,  i 
a  few  years,  averaged  63  pounds  per  bushel.  Every  year  the  best  fiel 
was  chosen  for  seed,  the  seed-wheat  extra  cleaned  by  fanuing-mill  t 
blow  out  the  lighter  grains,  then  hand-sifted  to  get  out  the  smalU 
grains,  then  the  imperfect  grains  skimmed  from  the  surface  of  the  stron 
brine  in  which  it  was  put  as  a  preventive  of  smut ;  thus  only  the  larg 
plumpest,  heaviest  grains  were  sown.  That  the  soil  alone  did  not  pf< 
duce  this  change  was  shown  by  the  fact  that  it  took  several  years  t 
bring  the  improvement  about;  and  that  then  the  improvement  wa 
shown  when  used  on  other  femns. 

Dr.  E.  L.  Sturtevant,  director  of  the  New  York  experimental  statioi 
in  speaking  of  the  importance  of  the  careful  selection  and  change  c 
seed,  says : 

Improve  the  character  of  the  Reed  supply,  either  through  Relection  or  by  chance  c 
seed.  At  the  New  York  statiou,  in  1885,  one  variety  of  oats  averaged  over  30  bnsiie] 
per  acre  more  than  another,  and  frequent  illustrations  could  be  ^iven  of  the  doublin, 
of  crops  as  between  varieties,  one  better  adapted  to  our  conditiouji  than  another,  o 
else  from  differences  inherent  in  the  variety.  The  problem  for  experimental  actio; 
can  then  be  the  question  as  to  what' constitutes  this  difference  of  potency  iu  the  seed 
and  iu  what  way  and  to  what  extent  can  it  be  brought  under  our  control,  and  wha 
are  its  relations  to  climate,  fertility,  and  culture. 

DIFFEBENCES  IK  THE  SEEDS  OF  THE  SAME  PLANT. 

Mr,  Frederic  F.  Hallett,  of  Brighton,  some  thirty  years  ago  begai 

systematic  experiments  on  improving  wheat.    A  single  head,  choRen  fo 

fine  quality,  irrcvspective  of  size  or  vigor,  was  4 J  inches  long  and  ha< 

47  gi'ains.    l^hese  grains  were  carefully  planted  in  rows,  one  seed  in  i 

place,  12  inches  apart  each  way.    At  harvest  the  plants  were  com 

pared,  the  best  head  of  this  best  plant  planted  the  next  year  in  the  sai 

way,  and  so  on  year  after  year,  each  year  choosing  the  best  head  frot 

the  most  prolific  plant.    The  first  year  the  best  ])lant  bore  10  heads 

the  second  year  22,  the  third  year  39,  and  the  fourth  year  62,  the  Ix 

head  of  which  was  8f  inches  long,  and  bore  123  grains.    This  was  t 

origin  of  the  famous  '*  Pediffree '' wheat.    He  gave  the  name  "Peuj 

gree"  because  the  process  of  improvement  by  selection  was  precisel; 

inalogous  to  that  of  breeding  animals  to  points  and  strengthening  th 

^redity  of  the  good  points  by  "  pedigree."    His  riper  conclusions,  give] 

rtter  (in  the  Trans.  Brit.  Assoc.  Adv.  Sci.,  1869,  p.  113),  are  that  ever, 

ully-developed  plant,  whether  of  wheat,  oats,  or  barley,  has  one  ea 

superior  in  reproductive  power  to  any  of  the  others  on  the  plant ;  tha 

ivery  such  plant  has  one  grain  more  productive  than  any  other,  au< 

hat  this  best  grain  grows  on  the  best  ear ;  that  the  superior  vigor  o 

his  grain  is  transmissible  to  its  progeny ;  that  by  selection  this  superioi 

ty  accumulates ;  that  the  improvement  is  at  first  very  rapid,  but  tha 

n  successive  years  it  gradually  grows  less ;  that  an  improved  type  i 

•le  result,  and  that  by  careful  selection  the  improvement  can  be  kep 

,^     Vir-^rnfycki^ifi  cridr'*t^.d  by  Dr.  Gustave  Marck  at  the  experii 
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Stations  at  Halle  and  at  Leipsic,  GermaDy,  go  to  show  that  a  larger, 
better,  and  more  aniform  growth  is  obtained  from  large  seeds.  The 
jraperiority  is  shown  in  tables  of  results,  in  every  particular,  in  height, 
hixariance  of  growth,  uniformity,  aggregate  weight,  number  of  i>od8, 
number  of  seeds  produced,  weight  of  seeds,  quality  of  crops ;  in  fact 
6?ery  desirable  characteristic  was  in  favor  of  the  larger  seeds.  Professor 
Ld>^aDn,  of  Munich,  Bavaria,  has  the  same  results.  As  to  the  opin- 
ion  of  many  farmers  that  grains  of  Indian  corn  selected  firom  the  middle 
of  the  ear  are  better  for  planting,  I  am  unable  to  refer  to  any  exact 
experiments  on  tiie  subject. 

It  is  easier  to  deteriorate  a  crop  by  choosing  bad  seed,  or  even  by 
etrelessly  neglecting  the  selection  of  good,  than  it  is  to  improve  an 
ibeadv  good  variety. 

ProL  James  Buckman,  of  the  Boyal  Agricultural  GoUege,  has  experi* 
Bcnted  with  the  seed  of  malformed  and  misshapen  crop-roots  (Trans. 
Biit  Assoc.  Adv.  Sci.,  1862,  p.  97).  He  found  that  when  seeds  derived 
from  misshapen  turnips  and  parsnips  were  used  they  produced  even 
greater  deformities  than  the  parents  presented.  His  conclusions  are  as 
follows: 

A  degenerate  progeny  will,  as  a  rule,  result  from  the  employment  of 
aeed  from  badly-grown  roots,  and,  besides,  the  degenerate  seed  does  not 
produce  nearly  so  large  a  crop ;  and  that,  by  selection,  we  may  produce 
rooto  well  shaped,  and  increase  the  probabilities  of  producing  the  best 
erop.  Darwin  ^Animals  and  Plants  under  Domestication,  11, 243)  cites 
Ufl  authorities  tor  saying  that  in  France,  since  the  cultivation  of  beets 
for  sugar,  the  plant  has  almost  exactly  doubled  its  yield  of  sugar,  and 
this  hM  been  effected  by  careful  and  systematic  selection,  the  specific 
gravity  of  the  roots  being  tested  and  the  best  roots  saved  for  seed. 

IMPBOYEMENT  BY  SELECTION  AND  CULTIVATION. 

*<  Improvement  by  selection  is  adding  up,  from  generation  to  genera- 
tkm^any  special  character.  Sometimes  the  character  itself,  when  pushed 
to  excess,  becomes  a  defect.  Wben  any  variety  has  been  improved  up 
to  a  certain  stage  by  selection,  we  reach  a  point  beyond  which  any  fur- 
tlier  change  in  that  direction  is  no  longer  an  improvement ;  then  we 
■att  use  selection  to  maintain  the  excellence  already  achieved. 

"Only  the  well-developed  and  fhlly-matured  seed  should  be  used,  and 
tlie  permanent  ^'  seed-i)atch"  should  be  kept  up  to  its  original  standard 
of  excellence  by  an  ample  supply  of  fertilizers,  domestic  and,  if  need  be, 
couuoercial,  for  it  is  necessary  to  give  to  the  parent-stock  such  a  quan- 
tify of  nutritious  food  as  will  keep  it  in  good  condition  and  impart  to  it 
that  healthful  vigor  so  essential  to  successful  propagation.  The  seed- 
patch  and  <'  annual  selection  "  should  be  handed  down  by  the  farmer  to 
bw  posterity  as  an  inheritance  more  valuable  than  evanescent  gold." 

IMPBOVEMENT  OF  SOBGHTTM  SEED. 

Prof       Swenson,  of  Ottawa,  Kans.,  in  an  interesting  communication 
i     airs  Bural  World,  in  the  issue  of  November  5,  1885,  says : 

i      from  my  own  limited  experience,  I  am  certain  that  the  sorKhum  cane  in 
.^  ^f  Yery  great  improvement.    Last  year  I  had  a  40-acre  field  of  cane,  the 
./hioh  contained  an  average  of  15^  per  cent,  of  cane  sagar  and  bnt  three- 
sent,  of  glucose,  and  this  was  almost  entirely  dne  to  thorough  cnltivation 
{election  of  seed.    We  had  yields  of  cane  this  year,  planted  from  the  same 
^.  and  a  ton  of  one  would  be  worth  double  that  of  a  ton  from  the  other, 
ft  was  aU  due  to  differenoe  in  oiUtiyationj  and  it  seema  to  me  that  thia 
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is  a  Y^ry  inviting  field,  andl  trusfc  it  will  be  thoronghly  investigated.  I  hai 
that  a  few  years  of  intelligent  work  of  this  kind  will  pat  us  in  possessio 
that  will  take  the  front  rank  among  sngar-yielding  plants. 

In  a  letter  of  a  later  date  Professor  Swenson  maps  out  tl 
line  for  work,  as  follows : 

(1)  To  increase  the  amount  of  cane  sugar  in  the  cane  and  diminish  the  ' 
of  other  soluble  solids ;  (2)  to  obtain  a  variety  of  cane  that  will  ripen  ear 
give  the  factories  an  early  start ;  and  (3)  to  increase  the  size  of  the  stalk, 
to  resist  storms,  and  increase  the  yield. 

THE  VITALITY  OF  SEEDS. 

"The  vitality  of  seeds  is  determined  by  the  length  of  time  re< 
disorganize  them,  as  kept  under  ordinary  circumstances.  ^ 
as  to  dryness,  and  partial  exemption  from  the  effects  of  the  o 
the  air,  seeds  remain  vital  for  twice  or  thuee  times  the  number 
given  in  the  table.  Kept  entirely  from  contact  with  the  air  ai 
ure  there  is  practically  no  limit  to  the  length  of  time  they  maj 
intact.  As  to  the  amount  of  cold  which  the  seeds  of  plauts  "s 
stand  without  impairing  their  vitality,  if  dry,  there  is  pract 
limit.  More  than  twenty  years  ago  a  test  of  seeds  submitted  1 
of  liquid  sulphuric  acid,  rendered  as  cold  as  possible  by  artificis 
showed  that  the  germ  was  not  destroyed  by  the  process.  Wh 
out  and  sown  in  pots  in  the  open  air,  they  all  germinated.  Tho 
had  been  submitted  to  the  severest  cold  germinated  as  readily  a 
as  good  and  healthy  plants  as  those  not  submitted  to  this  extre; 

Wheat  and  other  cereal  grains,  if  not  injured  by  insects  or  d 
tain  their  vitality  perfectly  three  or  four  years,  but  seeds  of  the 
year's  growth  are  beat.    Grass  seeds  should  not  be  depended 
more  than  one  year.    The  proper  rule  to  be  kept  in  view  in  th 
of  all  seeds  for  great  lengths  of  time  is,  first,  perfect  dryness,  s 
perature  of  not  less  than  lOOo  nor  more  than  130°,  then  packed 
bags,  inclosed  in  canvas  sacks,  and  kept  as  near  the  freezing 
possible,  and  at  the  same  time  in  a  dry  atmosphere. 

Many  years  ago  Cobbett,  in  England,  experimented  quite  h 
determining  the  duration  of  vitality  in  difterent  seeds.  Cong 
later  Vilmorin,  in  France,  experimented  in  the  same  direction, 
suits  of  the  two  varied  widely,  so  widely,  indeed,  that  the  plan 
safe  had  best  be  governed  by  the  lesser  figures,  except,  pos 
case  of  the  melon  family,  the  seeds  of  which  are  not  so  good  pr( 
the  fourth  year  as  afterwards.  We  give  the  two  lists  as  establ 
these  experimenters : 


n 

p 


Variety. 


i^rtiohokcA . . . 
Jisparagas  ... 

Jean 

3eaii  (kidney) 

Jeet 

broccoli 

Dabbago  

Carrot  

/aulifiower  .. 

Celery 

!om 

jnonmber.... 
Agff  Plant.... 
'^oive 


Cobbett 

Vilmorin. 

Years. 

Tears. 

8 

6 

4 

4 

2 

6 

1 

8 

10 

5 

4 

5 

4 

5 

1 

4 

4 

5 

10 
3 

2 

10 

6 

8 

4 

0 

Variety. 


Kale 

Leek 

Lettace . . 

Melon 

Onion .... 

Okra 

Pea 

Pumpkin . 
Radish  ... 
Saluify  ... 
Spinach . . 
Sqnash ... 
Tomato  .. 
Turnip*.., 


Gobbet 


Years. 
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The  best  of  seeds,  shabbily  treated,  are  liable  to  fail.  Much  wet,  cold 
woalber  will  prove  fatal  to  some,  while  others  will  go  right  on ;  moder- 
ate drought  will  destroy  the  germs  of  some,  while  others  will  withstand 
a  protracted  one.  For  instance,  the  experience  of  all  gardeners  is  that 
666(1  germs  of  cacumbers,  squashes,  melons  of  all  kinds,  lima  beans, 
sweet  com,  and  wrinkled  peas  cannot  survive  protracted,  cold,  wet 
weatber,  while  those  of  the  carrot,  beet,  onion,  turnip,  lettuce,  and  sal- 
sify wUl  withstand  the  trial  a  great  deal  longer. 

The  careless  or  inexperienced  may  plant  too  deep  or  too  shallow,  and 
the  aim  of  the  man,  woman,  or  child,  who  is  to  run  a  farmer's  garden, 
should  be  to  inform  himself  regarding  the  characteristics  of  dift'erent 
seeds  in  this  respect,  so  that  bad  results  shall  not  follow. 

A  committee  of  the  British  Association  expended  much  time  and 
money  in  making  a  fair  and  thorough  research  as  to  the  age  at  which 
seeds  would  grow,  and  published  thcresult  of  their  work.  It  was  shown 
that  less  than  half  of  the  com  three  years  old  sprouted;  millet  seed, 
less  than  half;  oats  at  three  years  were  about  three-fourths  good,  and  at 
eif^ht  less  than  one-sixth ;  wheat  at  three  years  a  little  over  half,  and 
at  eight  and  nine  years  did  not  grow  at  all;  rye  at  three  years  practi- 
caDynone;  barley  at  three  years  from  one-half  to  two-thirds,  but  at 
eight  and  upwards  did  not  germinate.  It  is  unnecessary  to  say  that 
these  experiments  can  be  entirely  relied  upon.  The  seeds  were  care- 
fiilly  kept  in  waxed  cloth  and  in  sealed  jars. 

On  the  other  hand,  Messrs.  Tiegham  and  Gaston  Bennier  say  that  of 
a  hundred  peas  preserved  in  the  free  air  ninety  afterward  germinated ; 
of  a  hundred  inclosed  with  air  in  a  sealed  tube,  only  forty-five ;  while 
of  a  lot  kept  in  carbonic  acid  gas  none  grew.  Similar  results  were 
obtained  with  other  seeds,  showing  clearly  that  all  seeds  should  be 
stored  where  pure  air  may  have  full  access  to  them.  This  difference  of 
ofHnion  shows  that  there  is  still  a  wide  field  for  experiment. 

GERMINATION  OF  SEEDS. 

In  1860,  a  noted  seedsman  of  Erfurt,  France,  M.  Appelius,  made  the 
following  statements  regarding  the  germination  of  seeds: 

The  method  of  testing  a  sample  of  seeds  by  their  specific  weight  and  density  is 
pw^  hat  not  infaUible.  It  may  frequently  mislead,  particularly  in  the  case  of  seeds 
vfaoie  specific  gravity  differs  little  from  that  of  water.  For  example,  those  cucurbi- 
t'cecms  plantB  which  are  produced  during  cold  seasons  float  upon  tne  water  and  uev- 
^rtheleas  germinate  very  weU.  Gk>od  seeds  of  the  melon  ana  gourd  lose  weight  as 
t%  grow  old  without  becoming  bad.  We  conclude,  therefore,  in  this  case  as  in  many 
oUien,  that  trial  by  water  is  not  a  sure  test.  The  specific  gravity  of  oily  seed  is  often 
bcirly  the  same  as  that  of  water,  although  in  some  cases  heavier,  as  cabbage,  for  ex- 
UDpIe.  The  lightest  seeds  are  those  of  umbelliferous  plants,  such  as  carrots,  parsnips, 
3Aiae,  Ac,  and  of  composites,  such  as  lettuces,  scorzoneras,  &c.  In  the  first  of  these 
^UDilies  the  lightness  of  the  seeds  aiises  from  the  presence  of  an  oil  in  the  case  which 
incloses  the  seed,  and  of  air  in  the  last. 

The  test  of  heat  and  moisture,  59°  to  75°  F.,  is  convenient  and  tolerably  sure  for 
doTer,  peas,  and  the  cereals,  but  does  not  answer  for  those  which  require  a  long  time 
to  germinate.    For  these  the  best  practical  plan  is  to  grow  a  sample  in  a  pot.    Even 
^  will  not  always  give  a  strictly  correct  indication  of  the  germinating  power  of 
Mdg,  since  the  result  depends,  all  other  circumstances  being  equal,  upon  the  care 
1  in  sowing,  the  temperature  of  the  air,  the  depth  at  which  seed  is  sown,  and 
ime  of  year,  &c.     Thus,  the  pips  of  apples  and  pears  almost  always  germinate 
when  the  trial  is  made  in  pots  soon  after  they  are  ripe,  whilst  they  answer  per- 
if  they  are  sown  at  the  end  of  October  or  March  in  beds  in  the  open  air.    For 
son  it  often  happens  that  a  sample  is  pronounced  bad  when  in  reality  it  is  ex- 
Soil  that  is  used  to  cover  the  trial  seedlings  also  considerably  affects  the 
If  lye-grass  seed  is  sown  in  soil  which  retains  moisture  with  average  tenacity, 
toned  1  inch  below  the  surface,  seveii-eigltths  of  it  grows  in  twelve  days  and 
bJy  fewer  seeds  geminate  and  require  a  longer  period  of  time  for  it  accord- 
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ing  to  depth  of  planting,  until  at  6  inches  the  proportion  is  reduced  to  one-eighth 
the  qaantity  sown  in  twenty-three  days. 

On  the  other  hand,  when  rye  grass  is  sown  and  simply  harrowed  in,  it  gerininat 
without  exception  in  five  days.  A  tolerably  large  number  of  seeds  come  np  slowl 
and  even  with  difficulty ;  they  are  ffenerally  those  which  have  a  thick,  tough  ski 
In  this  case  it  is  a  good  ulau  to  soak  the  sample  in  hot  water,  167^  to  185^  F.,  f 
twenty-four  hours.  Notcning,  if  performed  with  o4re,  so  as  not  to  injure  the  embry 
assists  germination.  Planted  in  the  usual  way,  such  seeds  will  lie  dormant  one  or  %\ 
years.  Seeds  of  the  palm  usually  grow  very  well  on  dampsawdiist,  the  germinatii 
end  downwards  and  kept  in  a  damp,  warm  atmosphere.  The  spores  of  ferns  aud  tl 
seeds  of  orchids,  which  are  very  minute,  come  up  rapidly  if  placed  on  peat  in  a  pan 
water. 

The  frequent  failure  of  garden  seeds  m&y  be  ascribed  to  too  deep  planting  in  a  s< 
too  dry.    Perfectly  hardy  annuals  are  best  sown  late  in  the  autumn  or  very  early 
the  spring. 

Want  of  success  with  seeds  may  be  ofbener  attributed  to  bad  management  than  to  bi 
seeds.  The  success  of  seedlings  raised  under  frames  depends  principally  upon  t 
regulation  of  moisture. 

it  is  known,  too,  that  the  seeds  of  these  plants  bear  more  fsmale  flowers  than  yonnir 
plants,  that  is  to  say,  the  plants  are  more  prolific  than  those  raised  from  seeds  | 
ered  Id  a  cold  season  and  planted  shortly  after  they  have  ripened.  Good,  seeds  o^  » 
melon  and  gourd  lose  weight  as  thev  grow  old ;  at  first  they  will  sink  in  water  ai 
by  the  sixth  year  half  of  them  will  float  without  having  become  bad.  We  conelnd 
therefore,  in  this  case  as  in  many  others,  that  trial  by  water  is  not  a  sure  test. 

SUBSTANCES  AFFECTING   THE  GERMINATION. 

M.  Vogel,  of  the  Bavariau  Academy  of  Sciences,  found  that  a  min 
mum  of  carbolic  acid  was  sufficient  to  kill  every  trace  of  germinatioi 
He  says : 

Amone  those  most  iigurious  in  this  respect  are  dilute  acetic  acid  and  carbolic  aoi 
although  the  substances  may  be  present  iu  very  small  percentage.  Solutions  of  h; 
drocyauic  acid,  arsenic,  phosphorus,  <&c.,  were  found  to  be  much  less  injurious  in  tJ 
same  proportion  than  those  first  mentioned.  This  explains  the  unsatisutctory  natu 
of  experiments  for  the  destruction  of  insects  on  plants  by  means  of  solutions  of  ci  to! 
acid,  the  insects,  it  is  true,  being  kiUed  by  a  very  weak  solution,  while  at  thio 
time  the  plants  themselves  rarely  survive. 

CHANGINa  SEED. 

In  the  issue  of  the  Com  Miller  of  March  5, 1885, 1  find  the  followin 
pertinent  suggestions : 

Changing  seed  has  long  been  practiced  by  farmers  with  exceUent  results,  it  oi 
being  attended  with  a  larjjely  inoreaaed  crop.  All  farmers  are  acquainted  with  ^ 
fact  that  if  some  kinds  or  seed  are  not  changed  the  crop  will  soou  run  out.  Tb 
fact  is  true  of  grains,  but  applies  to  a  larger  extent  to  garden  vegetables.  For  i; 
stance,  the  onion  seed  of  Conneotdout  is  importod  from  Tripoli  and  erows  well  the 
for  one  or  two  crops,  but  if  the  cultivation  is  long  continued  from  the  original  see 
the  onions  soon  are  only  of  the  size  of  acorns.  Again,  potatoes  grow  well  in  Louit 
ana,  and  as  far  south  as  the  Bermudas,  if  the  seed  is  taken  there  from  a  cool  clima 
each  year.  Heavy  oats,  taken  from  the  cool,  moist  climate  of  Canada  and  Northe] 
Europe  and  grown  in  the  Northern  or  Middle  United  States,  will  produce  a  bett 
yield  the  first  year  than  if  grown  on  their  native  soil.  One  reason,  and  the  princip 
>ne,  for  these  facts  is,  that  every  plant  has  a  native  region  which  is  limited  in  exteu 
ind  that  when  an  attempt  is  made  to  grow  it  out  of  that  rauge  it  soou  deteriorat 
ind  requires  to  be  renewed  from  seed  ^rown  in  its  native  range.  This  is  particular 
Tue  of  sea  island  cotton,  seed  of  which  has  been  planted  m  every  cotton-growii 
^oil  in  the  world,  but  which  rapidly  degenerates  and  can  only  be  grown  away  firo 
ts  native  region  by  the  constant  use  of  fresh  seed. 

These  peculiarities  of  varieties  of  plants  is  what  has  brought  the  bnsiness  of  groi 
ng  seeds  to  so  large  proportions.  Another  reason  why  the  change  of  seed  is  ofU 
>eneflcial  to  the  fanner  is,  that  the  diseases  which  afijict  our  crops  and  the  iusec 
vhich  prey  upon  them  prefer  some  varieties  to  others,  and  the  diseases  or  insects  w: 
*Acome  more  abundant  in  the  localities  where  the  varieties  they  most  prefer  are  mo 
altivated.  If,  then,  a  new  variety  be  introduced,  one  which  is  no  better  in  any  wi 
^an  the  other,  only  in  so  far  as  it  is  less  subject  to  the  ravages  of  inaectBy  thero  it  a 
/oTi^m^  ff\  |iA  deri"^'^  ^r'^TP  the  change* 
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The  Department  analyses  of  the  average  oomposition  of  American 
com  show  that,  in  the  matter  of  weight  of  nearly  eleven  hnndred  speci- 
mens, the  heaviest  corn  comes  from  Virginia,  l^orth  Carolina,  Kentncky, 
a&d  Loaisiana,  all  of  the  Dent  variety. 

Another  analysis  shows  that  American  oats  are  higher  in  albuminoids 
than  the  feur-famed  Irish  grain.  Oats  in  Scotland  range  in  weight  fi*oi)i 
42  to  50  pounds  per  bushel.  In  this  country  they  vary  from  20  to  45, 
and  in  rare  instances  50,  pounds.  The  weight  of  oats  in  the  United 
States  is  usually  less  than  in  England  or  Scotland.  The  most  common 
legal  weight  of  oats  is  32  pounds  to  the  bushel.  It  varies  from  30  pounds 
in  Maine,  New  Jersey,  and  Pennsylvania  to  34  pounds  in  Nebraska. 

Profl  A.  E.  Blount,  of  the  Colorado  Agricultural  College,  in  a  com- 
munication dated  October  3, 1885,  says : 

Efery  ninple  of  wheat,  oats,  barley,  aud  rye  I  have  received  from  all  sourceM 
improTes  by  oeing  raised  and  selected  here.  My  experieuce,  experimenting  with 
MM8  from  all  parts  of  the  world,  is,  that  onr  own  are  by  far  the  most  vital ;  a  greater 
proportion  of  them  germinate. 

Tiieoereals  can  be  improved  and  bred  up  to  as  perfect  a  state  of  good  qualities  as 
itoek.   They  are  as  susceptible  of  iiiiproveuicnt  in  every  way. 

Mi»  are  at  the  foundation  of  farming,  and  good  seed  of  good  farming.  Good  seed 
Id  the  bands  of  the  good  farmer  is  capable  of  turning  a  disastrous  season  into  a 
•^ccewfnl  one;  of  changing  losses  into  profits;  of  bringinK  hope  amidst  discourage- 
meuta.  Good  seed  means  vital  seed ;  fixity  of  type;  feounditv  of  product ;  adapUve- 
nefli to  locality.  The  last  the  user  must  secure;  the  first  tnree  requirements  it  is 
aniODg  the  duties  of  the  distributor  to  furnish  and  of  the  farmer  to  pay  for. 

SEED  NOMENCLATURE. 

Whatever  ma^'  be  said  in  regard  to  the  seed  division  and  its  manage- 
ment by  iuterested  or  disinterested  persons,  the  fact  cannot  be  estab- 
liflhed  that  the  dill'erent  varieties  of  needs  that  are  distributed  by  the 
Department  of  Agriculture  are  sent  out  under  any  other  name  than  that 
received  from  reliable  seedsmen  from  whom  the  seed  was  purchased.  In 
tile  distribution  of  seeds  from  this  division  the  tricks  of  the  trade  are  not 
indulged  in.  No  new  names  are  affixed  to  old  and  well-known  varietie.«i. 
Ah  the  distribution  is  gratuitous  on  the  part  of  the  Government,  those 
in  its  employ  have  no  valid  reason  for  multiplying  names  or  substituting 
Wgb-souudinjr  terms  for  the  original  ones.  The  people  are  rapidly  coni- 
i^  to  a  practical  bnowledge  of  the  fact  that  there  are  far  more  names 
in  many  of  the  extemporized  catalogues  of  farm  and  garden  seeds,  than 
there  ever  are  of  distinct  varieties  in  actual  cultivation. 

Dr.  E.  L.  Stnrtevant,in  his  recent  address  before  the  National  Grange, 
made  the  following  statement  in  regard  to  the  importance  of  nomencla- 
tnie: 

Of  what  service  to  report  a  variety  of  oorn  as  the  hest  variety  for  certaiu  defined 
^^itiOTiR of  climate,  Wiieu  seed  purchased  under  the  name  probably  will  be  dltterent 
•fwriine  to  the  source  whence  ootained  T  Of  what  use  to  recommend  an  oat.  so  illy 
daaibfd  that  no  one  knows  even  the  proper  variety,  and  no  two  seedsmen's  seeds, 
iwpoitiog  to  be  of  the  same  variety,  gives  plants  of  like  habit  or  appearance  ? 

In  his  last  annual  report  he  says : 

It  it  extremely  desirable  that  each  variety  of  vegetables  should  bo  known  among 
Mbw^Umen  and  gardeners  under  one  distinctive  name.  In  many  of  our  garden 
^<C«UbIeii  conformity  to  type  can  only  l»e  secured  by  the  most  carefnl  selection  of 
i**!  planti. 

lestly  urging  the  necessity  of  reform  in  nomenclature  he  culls 
lou  to  the  fact  that  it  is  a  work  which  necessitates  the  study  of 
varieties  under  different  conditions  of  soil  and  climate,  and  that 
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one  of  the  most  valuable  works  that  can  be  carried  on  by  experimer 
stations  is  an  attempt  to  establish  a  true  nomenclature  and  descriptio 
of  the  varieties  of  vegetables  grown  in  our  country  and  the  bringing  t< 
gether  as  synonyms  all  the  names  that  are  applied  to  each  individnt 
variety. 

In  speaking  of  the  many  different  names  under  which  single  varietie 
are  sold,  he  mentions  the  French  Horn  or  very  Early  Scarlet  Forcin* 
one  of  the  earliest  varieties,  as  being  sold  under  eleven  or  more  differei 
names.  In  the  report  of  1883  it  was  shown  that  the  Philadelphia  Extr 
Early  pea  had  seven  different  names. 

The  tendency  [says  Dr.  Sturtevant]  that  exists  among  seedsmen  to  rename  partici 
larly  desirable  varieties  is  well  illastrated  in  the  cases  already  referred  to.  While  a< 
inittiug  that  the  word  "variety  '*  as  applied  to  vegetables  is  not  specifically  defined, 
is  nevertheless  evident  that  the  difference  between  two  varieties  should  be  greater  tha 
between  normal  individuals  of  the  same  vaiiety  ;  and  it  is  because  the  samples  w 
call  synonyms  have  not  shown  these  differences  that  we  are  led  to  pronounce  thei 
as  such.  So  long  as  two  distinct  investigators  cannot  be  sure  that  they  are  cxper 
menting  upon  the  same  kind  of  plant  tneir  results  cannot  be  strictly  comparabh 
Even  professional  botanists  have  not  recognized  the  importance  of  variety  as  a  factu 
in  their  experiments.  Just  so  fast  as  we  obtain  diagnostic  points  in  our  vegetab 
may  we  hope  to  succeed  in  our  attempts  at  close  identification. 

Mr.  W.  J.  Green,  of  the  Ohio  experiment  station,  says  he  has  a  "  oer 
tain  pea  under  twelve  different  names,  from  as  many  seedsmen,  bu 
that  they  are  all  so  near  alike  as  to  make  distinction  impossible  exeep 
by  the  most  careful  comparison."  He  further  says,  "  that  when  a  per 
son  pays  a  high  price  for  a  mere  name,  he  feels  like  expressing  hi: 
opinion  of  the  seedsman  from  whom  the  purchase  was  made  in  the  plain 
est  possible  Anglo-Saxon."  This  reprehensible  habit  of  renaming  oh 
things  is  one  which  all  honest  seedsmen  are,  or  should  be,  prompt  ii 
condemning.  It  tends  to  the  greatest  possible  confusion  in  seed  nomen 
clature^  This  uncalled-for  multiplication  of  high-sounding  names  fo 
some  old  variety  is  not  confined  alone  to  seeds.  The  same  cause  for  com 
plaint  is  common  in  regard  to  plants  and  fruits.  In  regard  to  seeds,  i 
would  be  inflnitelv  better  for  reliable  seedsmen  to  cut  down  the  list  o 
varieties,  carefully  excluding  from  their  catalogues  all  that  are  knowi 
^o  be  worthless. 

METHODS  OF  DISTRIBUTION. 

It  is  becoming  more  and  more  evident  that  there  should  be,  as  su§ 
gested  in  your  address  to  the  convention  of  delegates  from  the  variou 
agricultural  colleges  and  experiment  stations  held  in  the  seed  divisioi 
building,  July  8;  1885,  some  very  important  modifications  in  the  metho< 
of  distributing  the  seeds  which  are  annually  sent  out. 

An  increased  appropriation  could  be  very  advantageously  used  in  cc 

operating  with  the  directors  of  experiment  stations  in  the  various  State 

n  securing  and  tabulating,  for  the  use  of  the  Department  and  for  pul 

^cation  and  general  distribution,  the  reports  relative  to  the  adaptatioi 

»f  the  various  varieties  of  seeds  for  special  localities  in  the  various  State 

vhere  tested.    Such  annual  or,  still  better,  quarterly  reports  from  exp( 

iment  stations,  agricultural  colleges,  county  and  subordinate  granges 

'Virmers'  clubs,  and  other  agricultural  organizations,  would,  when  care 

I  ly  compiled,  form  a  most  valuable  addition  to  our  current  agricultura 

terature,  and  would  be  more  eagerly  sought  for  and  read  by  thinking 

^'^'•king  farmers,  than  almost  any  other  information  relating  to  wha 

.p+  Avor  V  the  Tinoat  ipn'^r^^aut  and  leading  occupation  of  mankind. 
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In  ooBclnsion  I  herewith  annex  the  following  tabulated  statemc 

JMaUd  itatement  ahoimng  the  quantity  and  kind  of  seeds  issued  from  the  seed  < 
•f  iit  Agricultural  Vepartmentf  under  the  general  appropriation  act  of  Congres 
Juljl  1, 1864,  to  tTkne  30,  1885. 


Beieription  of  seeds. 


Tefitatile.... 

Ftowen 

HoW 

Tmmco 

tm 

SlBMVWr .... 

Opivn  {M^py. 
PyicUmim ... 


fULD  SKSDB. 


TkH 

Oiti 

Cora 

Bitley 

BBckwheal.... 
fe. 

OBfJimBl ,,,,,, , 

Twsrfp .' 

S«|»bfet 

^'"■gelvorxel 

Gnu 

Ctorer 

C»w.pei 

liM  "1!!"" 


nXTlLB. 


Oitte. 
B«p.. 


Gnnd  total 


3. 


197 

175 

10 

13 

59 

1 

1 

1 


5 
2 
2 
1 
1 
1 
2 
10 
2 
2 
8 
4 
2 
2 
1 


4 
1 
1 
1 


Senators 

and 

Members  of 

Congress. 


Packages. 

2, 446. 307 

4(}4, 808 


159, 9C7 
654 
510 


22,483 

8.591 

1,745 

73 

51 

11 

19. 918 

422.794 

836 

150 

18, 780 

15,532 


1,223 


84,888 


8,600,421 


Statistical 

corre- 
spondents. 


Paekaget. 
147, 401 
104, 760 


707 

18,  072 

123 


20 


20,248 

2,196 

33 

IG 

8 


136 

102,008 

16.  G68 

22 

44 

29 

4 

50 


49 


15 


State  corre- 
8x>ondents. 


Packages. 
43,034 
23,325 


412, 609 


580 
20 


2 
2 


8,574 

29.930 

3,574 


3 
1 


284 


104, 281 


Miscel. 
laneons  ap- 
plicants. 


Packages. 

352,913 

171, 967 

334 

7,04i 

2,  51'8 

1.707 

56 

143 


1,753 

1,167 

950 

148 

108 


3,867 


1,124 

78 

2,694 

628 

114 

284 

4 


775 

11 

2 

U9 


550,515 


Gra 


Pa 
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Son.KoBMAN    J.    COLMAN, 

Commissioner. 


WM.  M.  KING, 

Chief  of  Seed  Bivis'i 


REPORT  OF  THE  BOTANIST. 


[  have  the  honor  to  submit  a  report  upon  subjects  which  have 
the  attention  of  the  botanical  division  during  the  current  year. 
s,  fii'st,  to  foreign  uiedieinal  i)lants,  which  it  is  believed  might 
ssfully  introduced  into  cultivation  in  this  country  5  second,  to  a 
of  our  native  medicinal  plants,  which  it  is  desirable  to  render 
to  the  public  on  account  of  present  and  prospective  value ;  and 
the  characters  of  fungous  plants,  and  to  some  special  forms  of 
nifestatiou  in  the  production  of  destructive  plant  diseases,  pre- 
r  the  assistant  botanist,  F.  L.  Scribner,  and  others, 
number  of  years  past  the  attention  of  medical  men  and  phar- 
has  been  unusually  attracted  toward  the  subject  of  medicinal 
K>th  native  and  foreign,  and  the  last  annual  meeting  of  the 
L  Pharmaceutical  Association,  by  resolution,  requested  the 
sioner  of  Agriculture  to  take  measures  for  the  introduction  into 
on  in  this  country  of  such  of  the  important  foreign  medicinal 
8  would  be  adapted  to  our  climate,  in  order  that  they  might  be 
obtained  in  a  fresh  state,  and  that  another  industry  might  be 
)  our  country's  resources.  It  is  represented  that  many  hundred 
1  dollars  are  annually  sent  abroatl  for  drugs  and  medicinal  sub- 
that  might  be  produced  at  home.  There  is  no  doubt  at  all  that 
the  most  important  medicinal  plants,  as  the  opium  poppy,  the 
plant,  the  licorice  plant,  arnica,  belladonna,  digitalis,  and 
tiers  are  perfectly  adapted  to  our  climate  and  could  be  cultivated 
;tion,  as  we  know  with  respect  to  some  of  them  from  experiments 
any  years  ago.  Some  other  semi-tropical  products,  as  ginger, 
I,  vanilla,  jalaj),  and  sarsaparilla,  may  in  all  probability  be  suc- 
'  cultivated  in  the  extreme  southern  portion  of  the  country,  and 
I  seem  well  that  means  should  be  taken  to  give  such  plants  a 
rial. 

r  and  i)owerful  aiuesthetic  remedy,  prepared  from  the  leaves  of 

called  (x)ca,  or,  botauically,  Eryihroxylon  coca,  has  been  re- 

itroduced  into  medical  and  surgical  practice. 

brub  is  a  native  of  Central  and  South  America,  and  on  account 

ifficulty  of  obtaining  the  leaves  in  a  fresh  and  active  state,  it 

a  thought  highly  desirable  that  the  growth  and  cultivation  of 

t  should  be  attempted  in  some  locality  within  our  own  borders. 

respect  to  our  native  medicinal  plants  and  drugs,  their  collec- 

l  traffic  have  been  very  generally  extended  during  the  last  de- 

that  thousands  of  people  in  different  parts  of  the  country, 

in  the  mountain  regions  of  North  Carolina  and  Tennessee,  and 

Southern  and  Western  States,  are  employed  at  certain  seasons 

(    r  in  this  enterprise.    Fears  are  expressed  that  some  of  these 

coming  exterminated  in  their  native  habitats;  and  in  re- 

I         of  them,  as,  for  instance,  the  ginseng  plant,  the  time  has 

they  may  probably  be  made  the  objects  of  profitable  culti^ 

(63) 
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FOEEIGN  MEDICINAL  PLANTS. 

OPIUM. 

This  important  drug  is  tbe  concreted  juice  which  exudes  from  wound; 
or  incisions  made  in  the  capsule  (pod)  of  the  poppy  {Papaver  somni 
ferum).  The  principal  supply  in  commerce  comes  from  Hindostan,  Pei 
sia,  Turkey,  and  Egypt.  It  is  stated  that  the  best  ground  for  the  cult 
ure  of  the  poppy  is  a  light  soil  with  a  rocky  subsoil.  The  ground  shoulc 
be  rich  and  dry.  In  Smyrna  the  sowing  usually  commences  in  Octa 
ber.  In  that  climate  the  growth  progresses  slowly  throughout  the 
winter  months.  When  the  plants  attain  a  height  of  2  inches  they  are 
thinned  out  to  the  required  distance  and  hoed.  This  operation  is  re 
peated  occasionally,  as  may  be  necessary.  The  plant  ordinarily  reaches 
the  height  of  2  or  3  feet,  but  in  rich  soil  sometimes  becoming  5  or  6  feel 
high.  It  begins  to  produce  flowers  usually  about  the  1st  of  May.  Sooe 
after  the  fall  of  the  flowering  leaves  the  pods  begin  to  enlarge  an^ 
are  matured  in  two  or  three  weeks.  The  flowering  continues  on  th< 
branches  or  on  other  plants  through  two  or  three  months.  The  bnsi 
nesa  of  collecting  the  opium  begins  in  the  latter  part  of  May  and  con 
tinues  until  the  middle  of  August.  When  the  capsule  is  mature  iucls 
ions  are  made  through  the  outer  skin  with  a  peculiar  knife,  when  th< 
juice  exudes  in  small  drops  which  soon  harden,  so  that  in  a  few  houri 
the  opium  may  be  collected.  One  company  of  men  are  employed  ii 
making  incisions  upon  such  plants  as  they  judge  to  be  in  a  fit  condition 
and  they  are  followed  in  a  few  hours  by  others  who  collect  the  soft  juicM 
by  scraping  it  oflf  and  placing  it  on  a  tin  ])late  held  in  the  hand.  Whei 
a  sufficient  quantity  has  been  collected  it  is  transferred  to  a  leaf,  ii 
which  it  is  enveloped.  Only  the  best  quality  is  treated  in  this  way 
The  inferior  is  removed  into  a  shallow  wooden  tub,  in  which  it  is  left  i 
few  days  to  dry,  and  then  rolled  in  balls  of  various  sizes  and  envelope 
in  leaves  in  the  same  mauner  as  that  of  the  tirst  quality.  The  work  o 
collecting  is  performed  both  by  men  and  women.  The  poppy  is  an  ex 
ceedingly  tender  phint,  the  growth  of  which  is  attended  with  mani 
dangers  before  reaching  maturity.  A  slight  frost,  continued  rains,  a 
great  heat  may  ruin  the  crop  of  a  whole  district  in  a  very  short  time. 

The  opium  poppy  is  cultivated  in  several  parts  of  Europe,  especially 
in  the  northern  departments  of  France  and  in  the  south  of  Germany 
mainly  for  the  seeds  from  which  is  obtained  an  oil,  called  poppy-seec 
oil,  which  is  employed  for  culinary  purposes,  and  in  the  manufacture  o 
soap,  &c..  as  a  substitute  for  olive  oil,  but  in  both  countries  good  opiuD 
is  also  produced. 

The  poppy  plant  has  been  tried  in  this  country  in  Connecticut,  Ver 

nont.  New  York,  Pennsylvania,  Wisconsin,  Kansas,  and  other  States 

ncluding  California.    There  is  no  doubt  that  a  good  quality  of  opian 

''I"  be  produced  here.    The  mode  of  cultivation  would  necessarily  varj 

.v/uie  to  correspond  with  the  variations  of  climate.    In  the  Norther! 

States  the  time  of  sowing  is  from  the  5th  to  the  20th  of  May.    In  th< 

Southern  States  it  could  be  sowed  earlier,  and  in  that  warmer  climate 

t  might  be  expected  that  there  would  be  less  risk  of  frost,  and  the  pro 

iuction  of  a  better  quality  of  oi)ium.    The  plant  is  sufficiently  maturec 

•  commence  gathering  the  opium  in  about  ninety  days.    Full  directioni 

wj    ^»A  culture  and  gathering  are  given  in  the  Agricultural  Report  fo 

K*/!       "''u*  ^vppriinents  thnt  have  been  made  in  tliis  direction  do  no 

^**^     •  '^-      '^   '  »'i<^^i>^*'actory,  ou  account  ol  the  much  greater  cos 
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of  labor  in  this  country  than  in  Europe  and  Asia.  Probably  it  might 
be  made  profitable  by  farmers  as  one  of  a  number  of  crops,  and  by  small 
coltivators  who  could  command  labor  at  moderate  prices. 

PERUVIAN  BABK. 

Next  to  opium  in  importance  as  a  medicinal  vegetable  is  the  cin- 
chona tree,  which  produces  Peruvian  bark,  from  which  is  prepared  qui- 
nioe.  This  tree  is  a  native  of  the  tropical  portions  of  South  America, 
growing  in  the  mountainous  regions  of  Brazil,  Peru,  Venezuela,  &c.  It 
has  been  successfully  introduced  into  the  East  Indies,  Java,  and  also 
in  Jamaica.  We  have  not  in  this  country  the  climatic  couditious  for 
growing  this  tree,  unless  possibly  some  portions  of  Florida  or  Southern 
Galifoniia  should  prove  suitable. 

LicOBiCE — Glycyrrhiza  glabra. 

Ibis  is  an  herbaceous  perennial  plant  of  the  ovdei  Leguminosoey  whicb 
grows  to  the  height  of  3  to  5  feet,  furnished  with  mauy  large,  alternate, 
pinnate  leaves,  and  with  violet  or  purple  flowers  like  those  of  a  pea. 
It  is  a  native  of  the  south  of  Europe,  Syria,  Southern  Eusaia,  Persia, 
and  Barbary,  and  is  cultivated  not  only  in  those  countries,  but  in 
Franoe,  Spain,  Germany,  Sicily,  and  England.  Some  attempts  liave 
been  made  at  its  cultivation  in  this  count^,  but  without  much  satisfac- 
tion. The  i>art  of  commercial  importance  is  the  root  and  an  extract 
made  from  it.  The  plant  requires  a  deep  soU,  alluvial  or  sandy  loams 
being  the  best,  in  which  the  roots  spread  and  extend  to  the  depth  of  2 
or  3  feet.  The  process  of  digging  them  from  tbe  ground  is  a  laborious 
operation.  They  require  three  years'  growth  before  they  acquire  the 
[Hoper  size  for  commercial  use.  They  are  very  largely  used  in  medici- 
nal preparations,  in  confectionery,  and  in  breweries.  Immense  quan- 
titet  are  annually  introduced  into  this  country.  Kearly  40,000,000 
pounds  of  the  root  and  over  1,000,000  pounds  of  the  extract  were  im- 
ported in  1884.  The  long  time  required  for  the  maturity  of  the  plant 
will  be  a  hindrance  to  its  cultivation  in  this  country.  Still  there  are 
probably  locations  where  it  might  be  advantageously  introduced. 

Bhubabb — Bheum  officinale. 

Several  species  of  Bheum  seem  to  be  employed  in  the  production 
of  the  various  kinds  of  the  rhubarb  of  commerce,  as  Rhevm  compaetunij 
R^palmatumj  R.  undulatunij  &c.  They  are  indigenous  to  several  coun- 
tries of  Asia,  principally  Bussia  and  Turkey,  and  are  very  similar  in  ap- 
pearance to  the  common  garden  rhubarb,  but  of  larger  size.  The  root 
is  the  jMurt  which  is  medicinally  employed.  Of  the  crude  roots  there 
vere  imported  into  our  country  in  1884  about  124,000  pounds.  The 
plant  has  been  successfully  cultivated  in  England,  and  some  attempts 
have  been  made  in  the  same  direction  in  this  country.  Undoubtedly 
Bany  parts  of  our  territory  are  well  suited  to  the  cultivation  of  the 
plant,  which  requires  as  much  as  four  years  to  reach  maturity.  They 
require  a  rich,  deep  soil  and  thorough  cultivation.  The  plants  may  be 
aUffted  for  the  first  year  from  seed  in  nursery  rows,  and  ^l^en  trans- 
liiated  to  permanent  beds. 

Vanilla  Bi^Jlvs— Vanilla  planifolia. 

Oils  substance  is  little  employed  in  medicine,  it  is  largely 
ri  chocolate,  confectionery,  ice  cream,  &c.    The  plant 

re  oi      o    *n  Mexico,  perhaps  also  of  the  West  Indies,  from 
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whence  it  has  been  introduced  into  other  tropical  conntries.    It  belong 
to  the  orchid  family.    '<  Though  most  of  the  vanilla  of  commerce  i 
derived  from  plants  growing  wild  in  the  forests,  yet  much  is  the  pro< 
uct  of  a  species  of  cultivation  which  is  very  simple.    All  that  is  ne< 
sary  is  to  cut  a  slip  of  the  stem  from  the  lower  part  and  plant  it  nen 
the  trunk  of  a  tree,  attaching  it  by  cords.    The  plant  immediately  tal 
root  in  the  bark  of  the  tree,  and  sends  out  air- roots,  which,  re     lin 
the  ground,  fix  themselves  in  the  soil."    It  also  climbs  the       \e»  h 
means  of  the  aerial  roots.    It  begins  to  bear  fruit  in  three  yea 
continues  productive  for  thirty  or  forty  years.    The  leaves      e  i 

dark-green,  oval,  and  sessile.    The  pods  are  usually  6  to  8  iuu       u 
a  quarter  of  an  inch  thick,  nearly  straight,  and  within  the  tou^u  ou 
coating  contain  a  soft  black,  pulpy  matter,  filled  with  minute,  bh 
shining  seeds^    Thi.s  interior  pulpy  portion  has  a  peculiar  agreeaoj 
odor,  and  a  warm,  aromatic  taste. 

There  is  reason  to  think  that  this  plant  may  be  successtiilljr  colt 
vated  in  Southern  Florida. 

There  was  imported  into  the  United  States  in  1884  over  75,621  pound 
of  vanilla,  having  a  value  of  over  $357,821. 

Marsh-mallow  Root — Althea  officinalU. 

This  is  a  plant  of  the  mallows  family  (Malvac€B)^  native  in  many 
of  Europe  and  Asia.    It  has  a  perennial  root,  from  which  are  senii  u 
annually  a  number  of  erect  leafy  stems  from  2  to  4  feet  high,  branchin 
toward  the  top,  producing  leaves  and  flowers  much  like  those  of  th 
common  hollyhock,  but  smaller.    It  prefers  saline  locations,  as  d 
river  banks,  and  low  coast  land.    It  has  become  naturalized  to  m 
extent  on  the  salt  marshes  of  the  coast  of  New  England  and  2<i« 
York. 

The  roots  are  the  part  principally  employed,  although  the  leaves  J 
flowers  possess  the  same  properties.    They  are  called  demul      its,  hai 
ing  a  mild,  soothing  action  on  the  mucous  membranes,  useftii  I 

in  coughs  and  for  external  application  on  inflamed  surfaces,    it  is  u 
employed  in  confectionery.    The  roots  are  collected  in  autumn  in 
plants  which  are  at  least  two  years  old.    Our  commercial  supply  is  oi 
tained  from  Euroj)e,  but  we  have  much  marshy  land  which  might  l 
advantageously  utilized  by  introducing  these  plants. 

other   PLANTSc 

Many  other  minor  medicinal  herbs  could  undoubtedly  be  cultiva 
with  us.    Among  them  may  be  named  camomile,  arnica,  belladon 
digitalis,  and  colchicum.    Peppermint  and  spearmint  have  been 
cessfully  and  to  a  considerable  extent  cultivated  in  Michigan  and  s^^ 
York. 

Pyrethrum  has  recently  been  cultivated  with  great  success  and  prof 
<n  C«^lifornia,  chiefly  for  its  use  as  an  insect-destroying  powder. 

NATIVE  MEDICINAL  PLANTS. 

'MMM..^s«  \IK  DiPHYLLA — Twiu  Leaf ;  Bheuviatism  Root. 

.  otaiwii  LorDaceous  perennial,  of  the  order  Berberidacem.    The  rh 

•!Qa  or  root-stalk  is  thick  and  short,  emitting  a  mass  of  matted  fibroi 

tn>ts.    From  the  root-stalk  is  sent  up  a  number  of  long-stalked,  ere< 

AWAs    bf»  lAQf  iii^  e*^«lk  w*»on  mature  being  a  foot  or  wore  in  lengtl 
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Hhekif  is  enrioosly  parted  into  two  halves,  gMng  riae  to  tbe  name 
^  twin  teat"  As  a  whole  the  leitf  is  roand-ovate  in  form,  with  the  base 
deeply  heart-shaped.  When  mature  it  may  be  6  to  9  inches  in  diame- 
ter. It  is  smooth  and  with  the  margins  entire  or  wavy-toothed.  There 
ire  tkree  to  Ave  principal  veins  to  each  half,  which  proceed  from  the 
point  of  Junction  and  ramify  to  the  snrfEuse.  The  flowers  come  from 
the  root  cm  one-flowered  naked  stalks  (scapes),  which  rise  nearly  to  the 
height  of  the  leaves.  The  flower  has  about  four  linear-oblouK  sepals, 
which  drop  oS  upon  its  opening }  within  these  are  eight  oblong  white 
petab,  throe-fourths  to  1  Inch  long,  and  spreading  and  soon  foiling  o£f. 
There  are  eight  stamens,  one  before  each  petal.  The  ovary  is  roundish- 
oTal,  one-ceUed,  becoming  obovate,  and  when  ripe  opening  at  the  top 
by  a  transverse  lid.  This  plant  grows  in  rich,  shady  woods,  ftt)m  West- 
em  New  Fork  to  Wisconsin,  and  sparingly  southward  along  the  Alle- 
ghany Mountains.  It  is  most  abundant  in  the  Western  States,  from 
Ohio  to  Illinois  and  Kentucky.  It  is  named  in  honor  of  Thomas  Jeffer- 
son. It  has  a  popular  reputation  as  a  stimulant-tonic,  especially  for 
the  cnre  of  rheumatism.    Plate  I. 

Ilbx  oassine — Taupon,  Oasaena. 

A  email  tree,  15  to  25  feet  in  height,  or  only  a  shrub,  growing  in  the 
Soothvm  Atlantic  and  Oulf  States,  near  the  coast  and  in  the  southern 
partot'  Arkansas.  It  is  said  to  reach  its  greatest  development  in  the 
ri?er  bottoms  of  Eastern  Texas.  It  is  a  handsome  evergreen.  The  leaves 
ut  three-quarters  of  an  inch  to  an  inch  and  a  half  in  length,  thick,  smooth, 
ihiiiiiig  green  above,  pale  beneath,  mostly  of  an  oblong  or  ovate  f(»in, 
sometimes  entire  on  the  margius,  sometimes  with  sm^  obtuse  teeth. 
They  are  alternate  and  very  short  stalked.  The  flowers  are  in  small 
chuRtors  in  the  axils  or  points  between  the  leaf  and  the  twig.  They  are 
vhiteand  minute,  the  parts  requiring  a  glass  for  their  plain  discrimina- 
tioQ.  The  oalyx  has  from  four  to  six  obtuse  teeth.  There  are  from  four 
toiix  sepals  and  as  many  stamens.  The  ovary  develops  into  a  small  red 
berry,  becoming  black,  of  the  size  of  a  small  pea.  These  berries  consist 
oioetly  of  the  two  to  four  bony  seeds  which  they  contain.  The  leaves 
bi?e  a  peculiar  intoxicating  property,  and  were  used  by  the  Indians 
Qoder  the  name  of  black  drink,  both  as  a  medicine  and  as  a  drink  of  eti- 
qaette  at  their  councils.  Professor  Venable,  of  the  University  of  North 
Carolioa,  has  recently  made  an  analysis  of  the  leaves,  and  states  that 
they  eontain  a  small  percentage  of  cafieine,  or  the  peculiar  principle 
found  in  coffee  and  in  the  mate,  or  Paraguay  tea  (Ilex  paraguayensis)^ 
of  South  America.  The  leaves  of  the  Dahoon  holly  {Ilex  dahoon)  are 
»  have  similar  properties.    Plate  II. 

Rhamnxjs  pubshianus — Cascara  Sagrada. 

This  shrub  or  tree  grows  on  the  Pacific  slope  from  Northern  Cali- 
fornia northward  to  Oregon  and  Washington  Territory.    It  is  also  spar- 
ingly found  in  Idaho  and  Montana.    It  varies  much  in  size  according 
to  location,  in  some  places  occurring  only  as  a  large  shrub  10  to  12  feet 
h,  in  others  becoming  a  small  tree  of  20  to  40  feet  in  height  and  a 
or  more  in  diameter  of  trunk.    The  leaves  are  elliptical  in  form,  un- 
U  from  2  to  6  inches  in  length,  1  to  3  inches  in  breadth,  with  very 
{ i     the  margin,  or  sometimes  nearly  entire.   The  petiole  or  stem 
H       ui  half  an  inch  to  an  inch  long,  and,  with  the  young  twigs 
vuder  side  of  the  leaves,  is  covered  with  a  fine  brownish  pub(M- 
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cence.  There  are  ten  or  twelve  pairs  of  strong  ribs  or  veins  on  eacl 
side  of  the  central  midrib.  The  flowers  are  sm^l  and  occur  in  cluster 
of  ten  to  twelve,  which  proceed  from  the  axils  of  the  leaves,  there  beinj 
one  common  stalk  or  pednncle,  and  a  more  delicate  pedicel  for  eac! 
flower.  The  flowers  are  greenish  in  color,  with  five  acnte  sepals  and  a 
many  sm^er  hooded  petals,  which  are  divided  at  the  point.  They  als 
have  each  four  or  Ave  stamens,  and  a  short  three  to  four  cleft  style.  Th 
flowers  are  succeeded  by  small  black  berries  of  the  size  of  a  pea,  whic 
have  a  thin  pulpy  exterior,  the  main  portion  consisting  of  three  bon; 
nutlets  or  seeds. 

The  bark  possesses  very  active  cathartic  properties,  and  has  been  re 
cently  introdnced  into  medical  practice,  and  large  quantities  are  anna 
ally  gathered  in  Oregon  for  the  drug  trade.  The  bark  of  Bhammis  ca 
thartieus  of  Europe  possesses  catha^c  properties  and  has  been  medici 
nally  employed  for  a  long  period.  Probably  this  property  is  commoi 
to  many  species.  In  California  there  is  a  species  called  Bhamnus  oali 
fornieusy  the  bony  seeds  of  which  have  been  sometimes  employed  as  i 
substitute  for  coffee,  although  they  contain  nothing  of  the  peculiar  prin 
ciples  of  the  true  coffee.  Plate  III,  Fig.  6,  flower  enlarged ;  c,  traos 
verse  section  of  fruit. 

Gassia  marilandica — Wild  Senna;  American  Senna. 

The  genus  Cassia  belongs  to  the  order  Leguminosce,  and  is  very  es 
tensively  diff'used  over  the  globe,  and  includes  some  four  hundred  spc 
cies,  mostly  herbaceous,  but  some  shrubs  and  some  trees.    The  commo: 
medicinal  senna  consists  of  the  leaves  of  two  or  three  species  of  C 
which  grow  in  Egypt,  India,  and  Arabia. 

In  the  United  States  we  have  about  twenty  herbaceous  species,  onl; 
one  of  which,  Cassia  marilandica,  has  obtained  reputation  for  medics 
use.  This  is  a  vigorous  plant,  having  a  perennial  root,  the  stalks,  man; 
from  the  same  root,  growing  4  or  5  feet  high,  with  numerous  altemat 
large  pinnate  leaves,  6  or  8  inches  long,  and  composed  of  about  eigfa 
pairs  of  oblong-lanceolate  leaflets  of  alight-green  color,  which  are  about 
inch  to  IJ  inches  in  length,  smooth,  tipjied  with  a  very  short  bristli 
like  point.  Near  the  base  of  the  leaf-stalk  is  a  small  dark-colored  stalke 
gland  of  unknown  use.  The  flowers  grow  at  and  near  the  top  of  th 
stem  in  short  racemes  from  the  axils  of  the  upper  leaves  and  are  eac 
about  one-half  inch  long.  The  sepals  are  five,  oblong,  thin,  shorter  tha 
the  petals ;  the  petals  are  five,  bright  yellow,  half  an  inch  long,  rathe 
curved^  obtuse,  and  broadest  near  the  top.  There  are  ten  stamenf 
which  are  unequal  in  length,  and  some  of  them  imperfect,  the  anther 
opening  by  two  pores  at  the  apex.  The  young  germ  or  pod  is  quit 
hairy,  but  becomes  in  age  a  smooth,  linear,  curved  pod,  4  to  6  inche 
ong,  and  containing  twenty  or  more  seeds,  a  depression  of  the  pod  o( 
urriug  between  each  of  the  seeds. 

'^^ur  plant  is  related  to  the  Eastern  senna  in  its  botanical  habit  an* 
•  -^cmbles  it  in  its  medicinal  virtues,  but  requires  about  one-thir< 
^leater  qu?"tity  to  produce  the  same  eft'ect.  The  Eastern  senna  is  s 
'heap  that  acre  is  little  inducement  for  the  gathering  or  use  of  on 
.ntiTTA  one      ^T.^TE  IV,  Fig.  1,  an  enlarged  flower;  2,  mature  pods. 

4ILLENIA  TRiFOLiATA — Indian  Physic. 

>  ^^i^uixittL  herbaceous  plant  of  the  natural  order  ^Rosacece.  gro\iv 
nf    Mironfifiinnt  most  '^^^  ^He  States  east  of  the  Mississippi  Biver  u 
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shady,  moiBt  locations.  It  is  most  abundant  east  of  the  Alleghany 
MoantaiDS.  The  root  consists  of  ^^  many  long,  slender,  brown  branches, 
proceeding  from  a  thick,  tuber-like  head."  Usually  several  stems  rise 
frnm  the  same  root ;  they  are  erect,  slender,  smooth,  from  2  to  3  feet 
high,  branched  above,  and  very  leafy.  The  leaves  are  in  threes  (trifo- 
liate), each  part  or  leaflet,  having  a  short  stem  or  petiole,  is  mostly  ob- 
long or  lanco  oblong  in  outline,  or  sometimes  obovate«  fh)m  2  to  3 
inches  long,  sharp  ])ointed,  and  the  margins  have  many  sharp,  close 
teeth.  Most  of  the  leaves  are  set  close  to  the  stem  (sessile),  and  have 
at  the  base  of  each  a  pair  of  small  liu ear-lanceolate  stipules,  like  diminu- 
tive leaves,  decreasing  in  size  from  below  upwards.  The  flowers  grow 
from  the  upper  branches  on  slender  peduncles,  1  to  2  inches  long,  and 
form  a  loose,  open,  corymbose  panicle.  The  calyx  is  tubular  bell- 
shaped,  a  quarter  to  a  third  of  an  inch  long,  with  five  small,  erect  teeth. 
The  five  petals  are  inserted  on  the  inside  of  the  calyx  near  the  top. 
They  are  linear-lanceolate,  three- fourths  to  two-thirds  of  an  inch  long, 
spmduig,  and  of  a  white  or  pale  rose  color.  The  stamens  vary  from 
ten  to  twenty  in  number,  are  small  and  inclosed  in  the  calyx.  There 
are  five  styles  and  ovaries,  which  are  finally  succeeded  by  five  small 
pods,  cohering  at  their  base,  separate  above,  each  valve  containing 
aboat  two  se^s. 

The  dried  root  is  the  part  used  medicinally,  and  is  of  an  emetic  and 
purgative  nature.  It  has  been  used  as  a  substitute  for  ipecac.  It  was 
employed  by  the  Indians,  and  from  them  the  i)eople  of  the  colonies 
learned  its  proi>erties.  There  is  another  species,  the  OilleniasHpulaceaj 
vhich  has  essentially  the  same  properties.  It  is  gathered  for  commer- 
cial purposes,  to  some  extent,  in  Korth  Carolina. 

Hahamelis  vtbginica — Witch  Hazel. 

Aamall  tree,  15  to  25  feet  high  under  favorable  circumstances,  but 
■ore  commonly  a  straggling  bush,  10  to  15  feet  high,  growing  in  most 
of  the  States  east  of  the  Mississippi  usually  in  damp  woods  or  on  the 
bioks  of  streams.  It  forms  the  type  of  a  natural  order  (Hamamelacece) 
wUdi  includes  about  fifteen  genera  in  diflerent  parts  of  the  world.  The 
geiiiis  Hamamdis  is  represented  in  the  United  States  by  one  species, 
Smumdis  vtrytnica,  another  very  similar  one  being  found  in  Japan. 
The  leaves  are  short-stalked,  3  to  6  inches  long,  oval  or  obovate,  slightly 
keirt-ahaped  at  the  base,  with  the  sides  unequal,  with  straight  con- 
ipieaoiis  veins,  the  margins  wavy  or  with  coarse  obtuse  teeth,  and  some- 
what downy  when  young.  The  tree  or  shrub  is  remarkable  for  its  late 
period  of  flowering,  which  is  in  September  and  October  while  the  leaves 
are  fidling,  and  continuing  on  until  winter.  The  development  of  the 
OTary  or  young  fruit  begins  in  the  following  spring  and  is  not  matured 
ontil  the  &11.  The  flowers  grow  in  small  clusters  or  heads,  each  with 
a  three-leaved  scale-like  involucre  at  the  base.  The  calyx  is  thick,  four- 
parted,  and  woolly  on  the  outside.  The  petals  are  four,  strap-shaped, 
nearly  half  to  three-quarters  of  an  inch  long,  and  of  a  bright  yellow 
<t>Ior.  There  are  eight  short  stamens,  only  four  of  which  are  perfect. 
The  small  hairy  ovary  occupies  the  center  of  the  flower ;  this  finally 
develops  into  a  two-beaked,  two-celled,  thick  and  hard  pod,  with  a  single, 
Mack,  bony  seed  in  each  cell. 

Both  the  bark  and  the  leaves  are  used  medicinally  in  domestic  prac- 

in  the  preparation  of  certain  proprietary  remedies,  and  in  the 

e  of  physicians.    It  is  stated  that  they  were  used  as  a  remedy 

rnHiMiM-    Plate  YI,  Fig.  1,  flowers  natural  size^  2,  an  enlarged 
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LiQUiDAMBAB  STYBAOIPLXJA — JSweet-gum  ;  Bed-gum  ;  Bilsted, 

The  sweet-gam  is  a  large  tree,  native  in  the  United  States  fh>m  C 
uecticat  westward  to  Illinois,  southward  to  Florid  a  and  Texas,  thence  i 
Central  and  Southern  Mexico.    It  belongs  to  the  witch-hazel  &i] 
(Hamamelacece).    It  grows  from  80  to  150  feet  high,  reaching  its  greai 
development  in  bottom  lands  of  the  Lower  Mississippi.    Its  symn 
rical,  compact  form  and  bright,  glossy,  star-shaped  leaves  make  it  om 
the  most  beautiful  trees  of  the  forest.    The  flowers  are  of  two  kii 
the  male  and  female  being  in  distinct  clusters ;  the  male  flowers  are 
a  raceme  Of  small,  globular  clusters  at  the  end  of  the  twigs,  having  v 
many  stamens  intermixed  with  small  scales.    The  female  flowers 
situated  below  the  male  ones ;  they  are  inconspicuous  at  first,  but  gi 
ually  enlarge  into  a  round  head  or  cluster  of  two-celled  ovaries, 
with  two  beak-like  points,  the  whole  when  mature  forming  a  globu 
spiny  ball  of  about  an  inch  diameter.    The  leaves  are  from  3  to  6  inc 
in  diameter,  rounded  in  outline,  and  divided  into  from  3  to  7,  usi 
about  6,  pointed  lobes.    They  are  smooth  and  shining,  finely  ser 
on  the  margins,  and  fragrant  when  bruised.    In  the  warm  portiou 
the  country  and  in  Mexico  a  balsamic  juice  flows  from  the  tree,  wl 
has  medical  properties.    The  United  States  Dispensatory  states  1 
this  juice  "  is  a  liquid  of  the  consistence  of  thin  honey,  more  or 
transparent,  of  a  yellowish  color,  of  a  peculiar,  agreeable  oalsamic  o< 
and  a  bitter,  warm,  and  acrid  taste.    It  concretes  by  time,  assumii 
darker  color.    It  is  sometimes  collected  in  the  form  of  tears,  produ 
by  the  spontaneous  concretion  of  the  exuded  juice."    This  resii 
gum  has  properties  very  similar  to  that  of  the  true  storax  whicl 
yielded  by  an  allied  species  of  Liquidambar  growing  in  Asia  Mi 
The  gum  of  our  native  tree  has  been  collected  to  a  considerable  exi 
for  the  preparation  of  chewing  gum ;  it  has  also  been  medicinally 
ployed  for  the  same  purpose  as  storax,  in  the  treatment  of  catsun 
affections  and  of  pulmonary  complaints.    Plate  YIL 

Grindelia  robusta — OumplanU 

An  herbaceous  perennial  plant  of  the  order  CompositWj  growin 
California.  It  has  an  erect,  leafy  stem,  1  to  2  feet  high,  branching  i 
the  top,  the  branches  terminated  by  a  single  composite  head  of  flow 
somewhat  resembling  the  tiower-head  of  satt'ron,  the  body  of  whic 
about  1  inch  across,  with  the  narrow,  strap  shaped,  yellow  flowers  spr< 
ing  out  in  every  direction  from  the  margin.  The  leaves  are  altern 
rigid,  mostly  oblong,  the  upper  ones  lanceolate,  the  base  sessih 
partly  clasping  the  stem,  and  the  margins  often  with  coarse  sharp  te 
the  upper  ones  becoming  entire.  The  flower-head,  which  is  usually 
garded  as  a  single  flower,  is  really  a  comi)act  mass  of  small  flowei 
:wo  kinds,  the  inner  ones  having  a  tubular  corolla,  and  the  oute 
narginal  ones  having  a  long,  strap-shaped  corolla.  This  cluste 
lowers  is  surrounded  by  an  involucre  of  many  lanceolate-pointed,  gi 
scales,  whose  tips  are  recurved,  presenting  a  rough  appearance.  C 
Ti^olucre  is  usually  gummy  with  a  balsamic  exudation. 

I'he  central  flowers  of  the  head  are  generally  infertile  and  are  c 

loly  supplied  with  fine,  bristle-like  pappus.    The  outer  flowers  or  a 

if  them  are  fertile,  producing  a  small,  oblong,  smooth  seed.    This  p 

B  common  throughout  the  western  part  of  the  State  of  California 

A  <y*wmonly  known  as  gum-plant,  or  sometimes,  but  improperly, 

I'hArA  pr-?  ^hr'^  o**  four  other  species  of  Qrindelia  in  Califoi 
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tod  Mvend  more  in  Oregon  and  the  interior,  extending  to  New  Mexico 
and  Arizona.  They  are  all  closely  alike  in  general  appearance  and 
probably  also  in  properties.  The  species  we  have  described  has  some 
reputation  in  California  as  a  medicinal  plant,  particularly  as  an  antidote 
to  the  poisoning  of  the  poison  oak,  Rhus  lohata  ;  it  has  also  within  a  few 
years  past  been  introduced  into  medical  practice  for  use  in  chills  and 
other  diseases.  Plate  VIII,  Fig.  1,  an  enlarged  disk -flower,  showing 
the  acbenion)  surmounted  by  the  rigid,  awl-like  pappus. 

Eriodictyon  aLUTiNOSUM— Ferfta  Santa. 

This  is  a  low  shrubby  plant  of  California,  growings  from  3  to  5  feet 
high.  The  stems  and  twigs  are  smoothish  and  generally  showing  more 
or  less  of  a  resinous  exudation,  particularly  on  the  vigorously-growing 
twigs.  The  leaves  are  thick  and  rigid,  alternate,  lanceolate  in  form, 
nsnally  3  or  0  inches  long,  acutish  at  the  point,  and  tapering  at  the  base 
into  a  short  |)etiole,  the  margins  irregularly  toothed,  smoothish  on  the 
upper  surface,  the  lower  snrface  with  a  prominent  fine  reticulation, 
whitened  bet  ween  tlie  veins  by  a  tine  and  close,  woolly  pubescence.  The 
flowers  terminate  the  branches  in  a  panicle,  and  are  collected  in  numer- 
<Hi8 small,  rather  crowded,  cymes  or  clusters.  The  individual  flowers 
are  about  half  an  inch  long,  the  calyx  small  and  deeply  divided  into 
live  sepals,  the  corolla  of  one  piece  (monopetalous)  rather  trumpet- 
shaped,  with  the  border  five-lobed,  its  color  varying  from  purple  to 
white.  Attached  to  the  inner  side  of  the  corolla  near  the  base  are  the 
five  stamens.  There  are  three  threadlike  styles  nearly  as  long  as  the 
corolla,  and  at  the  base  a  roundish,  two-celled  pod  containing  the  seeds. 
The  plant  belongs  to  the  order  Hydrophyllacew.  The  upper  surface  of 
the  youDg  leaves  and  twigs  are  covered  with  a  resinous,  balsamic  exu- 
dation. The  under  surface  presents  a  beautiful  network  of  veins  with 
aline,  whitish  pubescence  between  them.  The  leaves  have  a  balsamic 
taste,  and  have  long  had  a  local  reputation  among  the  old  Spanish  set- 
tlers in  diseases  afltecting  the  mucous  membranes,  as  in  chronic  coughs, 
catarrhs,  consumption,  &c.    Plate  IX,  Fig.  1,  mature  pods. 

ErpHORBTA  COROLLATA—  Wild  Ipccac;  Euphorhia. 

An  herbaceous  perennial,  belonging  to  the  order  EuphorbiaccWj  grow- 
ing very  commonly  in  sandy  or  gravelly  soil  in  most  of  the  States  east 
«f  the  Bocky  Mountains.    It  has  a  i)rostrate,  knotty  rhizoma  or  root- 
stock,  from  which  are  sent  up  one  or  more  stems  which  rise  to  the  height  of 
2or  3  feet.    These  stems  are  generally  slender  and  unbranched,  except 
Mar  the  top.    They  have  numerous  scattering  leaves  from  near  the  base 
to  the  top.    The  leaves  are  nearly  sessile,  and  varying  in  form  in  differ- 
ent varieties  of  the  plant,  but  usually  quite  narrow  and  linear  or  oblong, 
aboot  2  inches  long,  and  yielding  a  milky-juice  when  broken  from  the 
^m.    At  the  upper  part  the  stem  divides  into  about  Ave  principal 
Iffanches,  surrounded  by  a  whorl  of  five  small  leaves.    These  branches 
again  subdivide  in  threes  and  twos,  the  slender  extremities  bearing  each 
asmal]  white  flower.    The  flowers  have  the  peculiar  character  of  this 
order,l    ngformed  of  asmall,  cup-shaped  envelope, called  iiivolucre,  with 
CO      icuous  white  lobes  or  appendages  on  the  border.    On  the  in- 
ui  die  cap  or  involucre  are  several  small  stamens,  and  rising  from 
of  a  stalk  which  rises  out  of  the  cup  is  the  fertile  flower  with 
At98  and  a  roundish,  three-celled  ovary.    The  root  of  the  plant  is 
medioinally  to  some  extent,  having  some  of  the  properties  of 
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ipecac,  for  which  it  has  been  substituted.  Plate  X,  Fig.  1,  an  eulargec) 
flower  showing  the  involucre  in  part,  with  the  stamens,  and  the  ovary 
raised  on  a  stalk  or  stipe  above  the  flower. 

EuTHORBiA  IPECACUANHA — Wildlpecac;  American  Ipecac. 

This,  like  the  preceding  species  (E.  corollata)^  is  an  herbaceous  per 
ennial,  low  and  tufted ;  numerous  slender  stems  arise  from  a  thick,  irreg- 
ular root,  which  sometimes  penetrates  several  feet  in  the  sand  in  which 
it  grows.  The  stems  are  erect  or  procumbent,  smooth,  from  6  inches  to 
1  foot  long,  and  fork  or  divide  in  twos  several  times.  The  leaves  are 
very  variable  in  size  and  form,  being  sometimes  narrowly  lineai^  some- 
times oblong  or  obovate,  and  from  half  an  inch  to  an  inch  and  a  hali 
long;  they  are  opposite,  sessile,  smooth,  and  entire.  The  flowers  arc 
single,on  peduncles  an  inch  or  more  in  length,  proceeding  from  the  forkf 
or  axils.  In  structure  the  flowers  and  pods  are  essentially  the  same 
those  of  Euphorbia  corollata,  already  described. 

The  plant  grows  in  sandy  woods  and  shores,  near  the  sea  coast,  fn 
New  Jersey  southward  to  Florida. 

Like  all  the  species  of  the  genus  Euphorlna  the  stems  abound  in  ai 
acrid,  milky  juice.  The  root  is  the  part  which  is  medicinally  employed 
Its  action  is  similar  to  that  of  the  officinal  ipecac.  Plate  XI,  Fig.  2 
transverse  section  of  pod;  3,  seed. 

Aristolochia  serpentaria — Virginia  Snake  root. 

A  small  herbaceous  perennial  plant;  the  slender  stems  are  nnbranchec 
and  usually  about  1  foot  high,  the  upper  part  having  about  4  to  6  con 
paratively  large  leaves,  the  lower  part  of  the  stems  naked,  except 
the  base,  where  they  give  rise  to  a  few  long  stalked  flowers.  The  leave 
are  ovate  or  oblong,  with  a  heart-shaped  base,  2  to  4  inches  long 
smooth  or  smoothish,  rather  acute  pointed,  and  on  short  petioles.  Th 
flowers,  of  which  there  are  but  2  to  4,  are  all  near  the  base  of  the  sten 
on  small  branches  or  peduncles.  They  are  small,  half  to  three-fourth 
of  an  inch  long,  of  a  purplish  color,  and  a  peculiar  form.  They  are  d 
titute  of  a  calyx,  and  have  a  tubular  corolla,  bent  like  the  letter  S,  nai 
row  below  and  expanded  at  the  top.  There  are  six  sessile  anthers  a 
tached  to  the  sides  of  the  fleshy  pistil.  The  ft^uit  is,  when  mature, 
small  obovate,  6-8ided,  6-valved,  capsule  or  pod.  The  flowers  appes 
in  May  and  June  and  the  pod  matures  in  September  or  October.  ] 
grows  in  rich,  shady  woods,  &om  Connecticut  to  Indiana,  and  south  war 
along  the  Alleghany  Mountains.  From  the  main  root  proceeds  a  mat 
of  slender  fibers  3  to  6  inches  long.  This  is  the  portion  of  the  plai 
which  is  used  as  a  medicine.  There  are  several  other  species  of  Se^ 
yentaria  in  the  Southwest,  which  probably  have  the  same  properties  t 
a  greater  or  less  extent.  There  are  also  two  species  in  Europe  whic 
ire  there  employed  for  the  same  purpose>s  as  our  plant.  Although  Se, 
oentaria  is  an  old  remedy,  it  does  not  appear  to  be  extensively  employe 
^t  the  present  time.  Plate  XII,  Fig.  2,  a  flower  enlarged ;  3,  stamei 
yn  the  interior  f^f  the  corolla;  4,  capsule  or  pod. 

^SABUM  0 ANADENSE— WiW  Qinger. 

V  buiail  pi.;i^uuial  herbaceous  plant,  growing  in  rich,  shady  woods  o 
iiii-sides,  from  Canada  to  the  mountains  of  Korth  Carolina  and  w 
o  Iowa. 

That  part  which  is  commonly  called  th^  root  is  botanically  called  th 
,*hi7.ofQa.  -^T  7  nivi^pin^  underground  stem,  usually  2  or  3  inches  long,  an 
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balf  an  inch  thick,  giving  off  fibrous  roots  from  the  lower  side.  The  ex- 
tremity of  the  root  stock  sends  up  a  pair  of  kidney-shaped  leaves  on 
8tall:s6  to  10  inches  long.  The  leaves,  when  fully  developed,  are  6  to  6 
inches  broad,  and  about  3  inches  from  the  bai^e  to  the  obtuse  point. 
The  margins  are  entire.  The  leaves  and  stalks,  when  young,  are  some- 
what hairy,  becoming  nearly  smooth  in  age.  From  between  the  leaves, 
close  to  the  ground  and  terminating  the  root-stock,  there  issues  a  single 
flower  on  a  drooping  peduncle  1  or  2  inches  long.  This  flower,  when 
fnlly  developed,  is  about  an  inch  in  length.  It  has  no  proper  corolla, 
bat  a  bell-shaped  calyx  divided  above  into  three  oblong,  short-pointed, 
ftpieading  lobes,  which  are  of  a  brownish-purple  color  inside.  The 
lower  part  of  the  calyx  is  pubescent  externally  and  coherent  with  the 
ovary,  which  above  spreads  out  into  six  radiating  stigmas.  There  are 
twelve  stamens  united  to  the  base  of  the  style,  the  anthers  short.  The 
flower  is  usually  buried  among  the  old  leaves  which  cover  the  ground 
where  it  grows.  The  fruit  is  formed  of  the  thickened,  fleshy  calyx  and 
ovary,  divided  into  six  cells,  each  containing  a  number  of  small  seeds. 
The  wild  ginger  belongs  to  the  same  botanical  family  as  the  Serpentaria. 
The  rhizoma  or  root-stock  has  an  agreeable  aromatic  taste  approaching 
that  of  the  true  ginger,  and  also  somewhat  like  that  of  Serpentaria. 
Medicinally  it  is  a  warm,  aromatic  stimulant.  It  has  been  employed  as 
a  substitute  for  ginger  in  common  domestic  use.  The  leaves  and  flowers 
possess  the  same  taste  and  quality  as  the  root-stock. 

It  is  purchased,  by  a  Carolina  firm,  in  three  forms :  (1)  The  fibrous 
roots  from  large  root-stocks;  (2)  the  root-stock  without  the  fibrous  roots ; 
and,  (3)  the  root-stock  with  the  fibrous  roots.  In  the  first  form  their 
annoal  average  purchase  is  1,000  pounds :  in  the  second  and  third  forms, 
abont  5,000  pounds  of  each.  Plate  XIII,  Fig.  2,  flower  enlarged  with 
the  sepals  removed ;  3,  transverse  section  of  the  fruit. 

Anemopsis  CALiFOBNiOA—rerfca  ^an«a. 

A  perennial  herbaceous  plant,  growing  in  California,  Arizona,  and 

l^orthem  Mexico.    It  belongs  to  the  natural  order  Piperacew.    It  has 

a  Uiickish,  creeping  root-stalk,  which  has  a  pungent,  aromatic,  and  as- 

tnngent  taste.    From  this  proceeds  a  number  of  oblong  or  elliptical 

leaves,  from  2  to  6  inches  long  and  half  as  wide,  on  stalks  as  long  as 

the  blade.    These  leaves  are  entire,  obtuse  or  obtusish,  with  a  thick 

■lidrib  and  and  a  two^lobed  or  heart-shaped  base.    From  the  same 

point  also  proceed  one,  two,  or  three  flowering  stalks,  6  to  8  inches  high, 

whidi  are  naked  below,  near  the  top  producing  a  broadly  ovate,  clasp- 

»  and  one  or  two  leaves  like  the  radical  ones,  but  smaller,  ter- 

ig  with  a  conical  compact  flowering  spike,  one-half  to  one  and 

r  inches  long.    This  flower-spike  has  at  its  base  an  involucre  of 

ave       eight  whitish  oblong  leaves,  which  look  like  petals,  and  are 

an  inch  long.    The  true  flowers  are  on  the  conical  receptacle 

e  the  involucre.    They  are  very  small  and  numerous,  each  with  a 

whitish  bract  at  its  base.    Each  flower  has  six  to  eight  stamens, 

ihree  or  four  spreading  stigmas  joined  below  in  a  many-seeded 


OV; 


ai    3a     ice  of  this  head  or  cone  of  flowers,  with  its  white  invo- 

e.  n  like  that  of  an  anemone,  and  from  this  circumstance  the 

aenv     its  botanical  name  Anemopsis — meaning  like  an  anemone. 

•stock  is  much  employed  by  the  Indians  and  natives  in  a  num- 

I     Dts^  being  uiMloubtedly  usefril  for  dysentery  and  diar- 

^e  amount  of  tannin  contained  in  il    Pl>ate  XIV. 
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Aris-BMA  triphylla —  Wild  Turnip ;  Indian  Turnip^ 

An  herbaceoas  plant,  of  the  natural  order  AraceWj  of  tbe  class  of 
Endogens,  growing  in  moist,  rich  woo^ft  iu  most  parts  of  tbe  United 
States  east  of  the  Eocky  Mountains.  It  arises  from  a  turnip-ahaped 
corm  of  the  size  of  a  small  onion,  usually  sending  up  two  succulent 
leaf-stalks,  1  to  3  feet  long,  each  of  which  is  terminated  by  three  oblong, 
pointed  leaflets,  2  to  3  inches  long.  The  leaf-stalks  are.  at  the  base,  in- 
closed in  a  loose  sheath,  together  with  a  single  flowering  stem,  which 
is  shorter  than  the  leaves,  and  at  its  summit  produces  the  flowering 
parts,  which  consist  of  a  cylindrical,  clnb-shaped  spadix^  usually  aboot  2 
inches  long,  and  inclosed  in  a  loose,  leafy  envelope,  called  a  «pa^^,3or 
4  inches  long,  with  upper  part  arched  over  the  spadix.  The  spathe  or 
sheath  is  green  or  veined  with  whitish  and  purple  stripes.  The  spadxA 
is  covered  with  small,  closely-sessile  flowers,  those  of  the  upper  portion 
being  male  and  those  of  the  lower  portion  female;  these,  when  ferti 
lized,  develop  into  a  roundish  mass  of  pulpy  red  fruits.  The  corm  o) 
bulb  is  farinaceous,  and  in  the  green  state  imbued  with  an  intensely 
pungent  juice,  which  is  dissipated  in  drying.  The  drj^  corm  has  some 
medicinal  reputation  in  various  diseases,  particularly  of  the  lungs 
Plate  XV,  Fig.  1,  the  corm;  2,  the  spadix  enlarged,  showing  the  mah 
portion  above  and  the  female  portion  below ;  3^  matured  fruit. 

Symplocarpus  FCRTiDUS — SJcunk  Cahhage. 

A  perennial  herbaceous  plant,  with  a  cabbage  like  aspect,  with  ; 
strong  disagreeable  odor.  It  has  a  thick,  descending  rhizoma,  fi'Oi 
which  proceeds  a  multitude  of  coarse,  fibrous  roots,  and  a  cluster  o 
large  and  broad,  heart-shaped  leaves,  which  when  full  grown  are  1  to 
feet  long,  on  short  petioles  or  stalks.  The  leaves  are  preceded  in  ver 
early  spring  by  a  few  flowering  shoots,  consisting  of  a  spadix  and  spathi 
which  rise  but  little  above  the  suiface  of  the  ground. 

The  (spadix  or  receptacle  is  globular,  very  short-stalked,  and  covere 
with  small,  crowded,  perfect  flowers.  These  have  each  four  stamens 
a  four-angled  style,  and  small  stigma.  In  fruit  the  receptacle  become 
a  globular  mass,  inclosing  the  spherical  seeds  just  beneath  the  surface 
This  receptacle  of  flowers  and  fruit  is  inclosed  b.v  a  thick  and  flesh 
hood  or  spailie^  3  to  G  inches  in  length,  and  with  the  apex  bent  forwan 
like  a  beak.  This  spathe  decays  and  falls  away  in  age,  leaving  the  mas 
of  fruit  exposed.  The  roots  have  long  had  a  domestic  reputation  fc 
some  medicinal  purposes,  and  are  also  used  by  some  of  the  medical  pre 
fession.  Plate  XVI,  Fig.  1,  spathe  and  spadix  just  above  the  snrfac 
of  the  ground;  2,  mature  spadix,  with  a  section  removed  showing  th 
Reed  cavities. 

NOTES  ON  GRASSES. 

JOHNSON  GBASS  IN  MONTANA. 

^\>n  iivision  received,  in  September,  samples  of  a  remarkably  vigoi 
»uc  ^lowth  of  Johnson  grass  {Sorghum  halapense)  from  Mr.  Williai 
•^tory,  of  Miles  City,  Mont.^  accomi)anied  with  the  statement  that  it  ha 
pparentl}"^  caused  the  death  of  several  head  of  cattle  on  his  land  an 
1  that  of  a  neighbor.  He  states  that  but  a  very  small  quantity  i 
aten,  as  the  cattle  were  not  allowed  to  stay  long  in  the  field.  T 
JiV/^  ac  jp'lflopb    Im^*^^  <^i»"  opinion  was  formed  that  there  was  some      u 
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Y  poisonoas  aboat  the  grass.    We  are  at  a  loss  to  account  for 

imstance  except  on  the  supposition  that  the  cattle  were  tnmed 

from  a  poor  pasture  on  to  the  luxuriant,  succulent  growth  of 

K  and  that  the  amount  eaten  was  greater  than  supposed 

1      ven,  or  that  distending  of  the  stomach  from  gas  formed  by 

Dg  lood,  such  as  hapi^ens  frequently  when  cattle  eat  too  freely 

clover.     This  opinion  is  confirmed  by  the  fact  that  althougli 

8  been  cultivated  in  the  South  for  forty  or  fifty  years,  no 

^es  have  been  made  against  it    One  thing  seems  settled  by 

n  [1,  namely,  that  Johnson  grass  will  endure  a  cold,  north- 

*      tt»  in  the  cases  mentioned  the  seed  was  sown  the  preceding 

1  uie  grass  seems  to  have  been  uninjured  by  the  frost. 

er  point  would  seem  to  be  that  the  chief  value  of  this  grass  is 

making  grass,  for  which  purpose  it  should  be  cut  several  times 

be  season,  and  that  grazing  on  it  should  be  managed  with  can- 

SAINT   AUGUSTINE   GRASS. 

Mrs.  J.  A.  Blauebard,  Umatilla,  Fla.,  we  learn  that  Stenotaph- 
ricanum  is  called  in  that  section  Saint  Augustine  grass,  prob- 
its  common  occurrence  about  that  city,  as  it  is  elsewhere  on 
L  in  Florida  and  in  South  Carolina.  It  seems  to  be  planted  for 
;ras8.  By  dividing  the  stems  and  i>utting  two  or  three  in  a 
soon  makes  a  close,  firm  sod  of  coarse  grass,  which  is  green 
the  year.    Horses  do  not  seem  to  like  it. 

INDIAN  MILLET. 

this  name  we  have  received  from  two  or  three  sources  in  the 
e  of  the  so-called  bunch  grasses,  which  is  botauically  called 
I  cuspidaia,  and  figured  in  the  Annual  Report  for  1881-'82.  Mi\ 
Lewman,  of  Cannonville,  Utah,  says  it  is  one  of  the  most  nutri- 
#ses  he  has  ever  seen  and  is  very  early  and  hardy.  It  grows 
*eet  high  and  is  very  prolific  in  seeds,  which  the  Indians  gather 
for  making  bread.  He  says  that  this  grass  alone  is  equal  to  the 
of  other  kinds  with  grain  added,  and  that  horses  can  do  goml 

it  without  grain.  It  grows  in  all  the  country  from  Kansas 
he  Pacific,  especially  in  the  arid  regions,  and  is  an  important 
the  native  ranches.  Although  it  grows  in  very  arid  soil,  yet  it 
1  in  size  and  thrift  whenever  it  is  near  water  or  can  be  irrigated, 
Tviug  of  extended  trial  in  the  West. 

CEOWFOOT. 

>ecies  of  grass  in  the  Southern  States  have  received  the  name  of 
viz,  Eleimne  indica  and  Eleusine  wgypiiaca^  or,  as  it  is  some 
lied.  DactyloUvnium  (egypficnm.     Dr.  H.  W.  Ravenel,  of  AikiMi, 
tes  that  in  the  lower  and  middle  portions  of  that  State  the 
Ifoose-grass  is  generally  applied  to  the  former  grass,  while  the 
universally  called  crowfoot.     The  former  (E.  indica)^  he  says, 
id  to  rich  waste  places  and  old  yards  and  gardens,  and  is  rarel  v 
seen  in  ordinary  cultivated  fields,  and  is  never  used  for  hay  be 
found  only  in  tufts  and  sparselj',  whilst  the  latter  (E,  cogyp- 
^undant  as  crab-grass  (Panicum  aanguinale)  in  all  cultivated 
[( is  commonly  used  for  hay. 

portant  distinction,  which  ought  to  be  generally  known 
p  popular  account  of  these  grasses. 
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REPORT   OF   THE    COMMISSIONER   OF   AGRICULTUI 


FUNGOUS  DISEASES  OF  PLANTS. 


[This  chapter,  giving  outlinr s  of  certain  fungous  diseases  of  plants,  i 
upon  the  application  oi  reniedi*  8,  was  prepared  by  the  Assistant  Botaniiff 
Scribner.  ] 

It  is  the  purpose  of  this  chapter  to  present  in  general  term 
ing  characters  of  some  of  the  chief  groups  or  more  destract 
of  fungi,*  a  knowledge  of  which  is  of  the  first  importance 
means  for  their  destruction.  It  will  be  understood,  of  coarse, 
are  many  plant  diseases  which  must  receive  special  investiga 
in  the  field  and  in  the  laboratory,  before  any  definite  condusi 
reached  respecting  their  nature  or  the  remedies  that  should  b< 
against  them. 

In  spite  of  the  fact  that  our  cereal  and  other  crops  of  the 
orchai^  are  damaged  to  the  extent  of  many  millions  of  do 
ally  by  the  attacks  of  fungi,  there  has  been  very  little  done  t 
stituting  experiments  to  find  means  to  guard  against  them, 
scarcely  less  destructive  than  are  our  insect  foes,  for  there  ii 
plant  that  does  not  support  at  least  one  of  these  minute  paran 
the  greater  number  are  obliged  to  nourish  a  score  or  more. 

The  iiyury  they  occasion  has  generally  been  accepted  \ 
ble.  People  have  seen  their  crops  destroyed  by  the  sever 
the  various  mildews,  the  numerous  rusts,  smuts,  and  earl 
diseases  caused  by  fungi,  and  have  stood  by  inactive,  deen 
selves  powerless  to  prevent  these  things.  This  feeling  has 
tered  by  the  assertion  that  these  diseases  were  wholly  du( 
pheric  causes — an  expression  so  frequently  made  and  insisted 
it  has  become  the  settled  belief  of  many.  Kecent  progress  ii 
science,  however,  has  demonstrated  the  fallacy  of  this  view 
ering  the  real  sources  of  the  evil,  and  what  was  formerly  ii 
mystery  is  now  known  to  be  due  to  a  class  of  objects  whic 
growth  and  development,  are  amenable  to  the  same  laws  tl 
all  organic  bodies.  These  objects  may  be  compared  to  we 
instead  of  robbing  useful  plants  of  their  food  supply  in  the 
directly  from  the  plants  themselves  the  food  they  have  pr 
their  own  nourishment. 

We  must  not  commit  the  error  of  assuming  all  plant  mah 
due  to  fungi.  Other  causes  may  produce  disease,  and  the  ( 
determining  this  cause  is  by  no  means  so  easy  as  some  suppos 
eral  terms,  however,  plant  diseases  may  be  classed  as,  1st,  th 
from  physical  or  chemical  causes ;  2d,  those  due  to  the  att; 
sects ;  and  3d,  those  occasioned  by  fungous  parasites.  The 
causes  may  unite  in  bringing  about  a  diseased  condition  of 
hat  it  becomes  impossible  to  assign  the  origin  of  the  troubl 

*  A  fungus  (plural  fungi)  is  a  plant  of  low  organization,  having  a  ve 
^productive  system,  but  wholly  destitute  of  green  coloring  matter  (cl 
'he  species  are  either  parasitic,  feediug  on  Hying  plants  or  animals,  or 
^-^nving  their  nourishment  from  dead  or  decaying  substances. 

I'he  vegetative  system  generally  consists  of  elongated,  slender,  thret 
*  hyph»,  collectively  termed  myctXxum,  The  mycelium  of  the  para 
^ows  either  upon  or  within  the  tissues  of  the  plant— called  the  host  pla 
ng  it.  There  is  much  similarity  in  the  mycelium  of  the  different  fungi 
*eproductive  system  there  is  great  diversity,  and  the  peculiarities  of  si 
ievelopment  in  the  fruit  afiford  the  essential  characters  of  classification 
.he  diversity  may  be,  however,  in  the  reproductive  system,  the  nniversal 
.'nimtafior  ■»'   hii«»  ipoina  %f»  ovfaQ  fLn^i-^^ous  to  the  Mod  of  bjghw  pluntSt 
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It  not  unfreqaently  happens,  also,  that  the  symptoms  of 

ised  by  insects  are  very  similar  to  those  induced  by  fdngi, 

II  a  difficult  matter  to  trace  the  malady  to  its  real  source.    The 

31     topical  examination  is  sometimes  necessary  to  determine 

;      t      aggressors.    When  insects  and  fungi  are  both  present  in 

a      ise,  as  tbey  not  infrequently  are,  who  is  to  say  which 

uve  agents  in  the  case  ?    The  closest  study  of  the  ento- 

Mia  Loe  mycologist  may  result  only  a  conflict  of  opinions. 

nably  insects,  by  wounding  the  bark  or  leaves,  or  by  other- 

1      lug  the  vitality  of  the  tree  or  plant,  pave  the  way  for  the  at- 

Df  mngi,  whose  growth  and  activity  continue  the  injury  already 

.    A  debilitated  condition  of  the  plant,  arising  from  the  lack  of 

)r  insufficient  nourishment,  an  excessive  vegetative  growth,  sud- 

ges  of  temperature,  or  an  undue  amount  of  moisture  in  the  soil 

and  even  certain  electrical  conditions  of  the  atmosphere,  may, 

or  together,  invite  the  growth  of  these  minute  parasites,  which  no 

)t8  are  the  ultimate  cause  of  the  injury  occasioned.    It  is  now 

nown  that  many  plant  diseases  are  directly  due  to  the  attacks  of 

parasites,  for  certain  plants  are  affected  with  peculiar  fungous 

whatever  may  be  their  physical  condition  or  surroundiugs.    If 

<       ses  be  wholly  due  to  atmospheric  causes,  why  were  not  the 

of  Europe  "  struck  ^  with  mildew  before  the  introduction  of 

mospora  of  the  vine  into  that  country  t    Or  why  has  the  black 

we  grapes,  so  destructive  here,  never  been  observed  across  the 

true  that  many  diseases  can  be  avoided  by  keeping  the  plants  in 

r  of  growth ;  as  a  man  may  escape  a  contagious  disease  by  care- 

i;«ending  to  his  physical  condition,  acquiring  a  degree  of  vitality 

Lt  to  resist  infection.    The  plant  diseases  in  question  are  chiefly 

,  and  the  laws  that  apply  to  animals  in  such  cases,  are,  in  the 

1    ^licable  to  plants. 

i  we  have  learned  that  a  disease,  in  its  aggravated  form  at  least, 

u)  a  species  of  fungus,  it  must  not  be  implied  that  we  are  pre- 

to  advise  remedies  or  preventives.    To  determine  these,  one 

learn  the  life  history  of  the  parasite,  its  method  of  nutrition, 

ti  and  propagation,  and  the  varied  forms  or  conditions  under  which 

ts  its  spores  or  fruit ;  the  manner  of  distribution,  exactly  how 

ipon  or  enters  the  affected  plant,  and  its  means  of  continuing 

s      se  from  year  to  year.    These  are  all  points  of  the  greatest 

c  and  practical  importance  in  this  connection,  and  yet  they  are 

ry  i)oints  about  which  the  mycologist  knows  least.    The  reason 

is  is  tiiat  the  vegetative  portion  of  the  fungus,  the  mycelium,  af- 

¥  points  for  classification,  so  the  systematic  student  has  confined 

chiefly  to  the  fruiting  forms  which  present  the  more  i)Ositive 

trs.    When  the  fungus  begins  to  show  its  fruit,  however,  the 

has  passed  beyond  control,  the  mischief  is  done,  for  in  most 

3  mycelium  has  been  long  at  work  absorbing  unto  itself  the  pre- 

ses  of  the  host  plant. 

s  to  the  patient  industry  of  a  few  scientific  workers,  chiefly 

R      lents,  the  life  history  of  a  number  of  injurious  fungi  has 

ixaa    .    This  is  the  case  with  the  grape  mildew  {Peronospora 

t     rose  mildew  (Sphaeroiheoa  pannosa)^  so  that  these  are  no 

If      led  foes  they  once  were.    Efficient  remedies  for  keeping 

111  check  are  now  generally  known. 

is  produced  from  a  spore  (seed),  and  wherever  a  fan- 

A#  certain  that  its  development  was  preceded  by  a 
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fall  upon  the  leaves  of  the  cedar,  aiidj  vice  versa^  those  prodnced  on  tbe 
(ie<!ar  will  only  vegetate  upon  the  apple  tree,  or  some  closelyrelatwl 
plant.  The  conclnsion  naturally  follows  that  if  we  would  preserve  our 
orchards  from  the  attacks  ot  the  Rcestelia  we  must  exterminate  the  red 
cedar  that  supports  the  ^^  cedar  ap])les.''  This  is  not  an  isolated  exam- 
ple of  alternation  of  forms  upon  different  host  plants ;  others  are  known, 
and  it  is  probable  that  there  are  many  yet  to  be  discovered.  Further 
information  in  this  direction  will  no  doubt  suggest  remedies  for  plaBt 
diseases  that  now  seem  wholly  beyond  our  control. 

Another  way  of  checking  the  ravages  of  fungi  is  to  destroy  their  so- 
called  ''  Avintt?r  spores,"  spores  which  are  designed  to  continue  thei^ 
existence  through  the  cold  season.    These  winter  spores  are  known  onU 
in  a  few  instances,  owing  to  the  difliculty  of  tracing  their  formatios^* 
The  winter  spores  of  the  grape-vine  mildew  are  formed  in  the  tissues  ^^ 
the  leaves,  probably  also  in  the  dead  fruit  when  that  is  attacked,  an^ 
in  these  they  remain  through  the  winter  or  until  decomposition  setT^ 
them  free.    It  is  now  believed  that  the  fungus  which  causes  the  Ame^' 
ican  black  rot  (genus  Phoma),  maintains  its  existence  tiirough  the  wid^' 
ter  in  an  acigerous  form  (the  mature  or  perfect  form  of  the  Fhofna)  if^ 
the  rotted  and  fallen  gi*apes.    From  the  consideration  of  these  &ct9« 
the  importance  of  destroying  all  the  fallen  grai)e  leaves,  berries,  and 
trimmings  from  the  vines,  which  are  often  allowed  to  remain  where 
they  fall,  is  sufficiently  evident.* 

In  addition  to  these  winter  or  resting  spores,  which  resist  the  severity 
of  the  cold  season  and  continues  the  existence  of  the  fungus  from  one 
year  to  the  next,  there  are  many  species  whose  vegetative  portiOD,  or 
mycelium,  is  perennial,  living  and  continuing  their  growth  more  or  less 
actively  through  the  winter  months  in  the  tissues  of  the  host  plant.  For 
obvious  reasons  fungi  of  this  character  are  more  difficult  to  destroy  than 
the  annual  species. 

There  is  another  matter  relating  to  the  habit  of  growth  of  fungi  that 
must  be  considered  in  connection  with  the  employment  of  remedies  for 
plant  diseases,  and  this  is  whether  they  grow  within  the  tissues  of  the 
host  plant  or  only  upon  its  surface.  Those  of  the  first  class  are  by  &r 
the  most  numerous,  and  they  are  also  the  most  difficult  to  contend  with, 
for,  when  once  established  within  the  tissues  of  the  host,  little  can  be 
done  to  check  their  ravages. 

The  white  mildew  or  blights  (order  Perisporiacecc)  includes  species 
growing  wholly  upon  the  surface  of  the  plants  they  attack.  Unless  oc- 
curring in  great  abundance  they  are  not  especially  injurious,  and  they 
may  be  destroyed,  if  promptly  attended  to,  with  comparative  ease.  The 
mycelium  consists  of  long  cobweb-like  threads  which  cling  closely  to 
the  infested  part,  imbibing  nourishment  by  means  of  small  projections 
tnown  as  haustoria  or  *'  suckers.^ 

The  Perisporiacece  produce  two  forms  of  spores.  The  mycelinm  at 
•rst  sends  up  vertical  threads  or  branches  which  divide  into  a  nnmber 
•'  squarish  or  ovoid  cells.  The  topmost  cell  falls  away  and  those  below 
ullow  in  rapid  succession.  These  constitute  the  summer  or  oidium 
»pores.  They  are  so  small  and  light  that  they  are  easily  dispersed  by 
he  winds,  and  when  they  alight  upon  a  suitable  place  they  quickly  ger- 
'^I'nate,  and  in  this  way  the  mildew  is  rapidly  propagated, 
^ater  in  the  season  another  and  more  complicated  form  of  spore  is 

^  '^he  practical  yalue  of  this  yineyard  clearing  is  shown  by  the  experience  of  Colo- 
.«'  i^earson,  who  belieyes  it  to  be  the  surest  and  most  practical  method  of  preventhur 
v'^n  the  black  rot  and  the  mildew.  See  artide  on  **  Grap«  rot  and  grape  mildew? 
1    hi**  Tolome. 
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prodnoed  by  a  peculiar  sexual  process.  These  late  spores  are  incased 
in  flrm  covering,  or  peritheciaj  that  serves  to  protect  them  from  the  exi- 
gencies of  the  winter  season.  Before  the  connection  between  these 
two  fruiting  forms  had  been  determined  the  first  was  classified  in  a  dis- 
tinct group,  designated  under  the  generic  name  of  Oidinm.  The  early 
stage  of  the  white  mildew,  often  so  injurious  to  our  grape-vines,  has  been 
described  as  Oidium  tucleri,  a  species  which  has  seriously  ravaged  the 
vineyards  of  Europe.  Whether  the  Oidium  of  this  country  is  the  same 
as  that  of  Europe  has  not  been  proven,  but  Dr.  Farlow  has  shown  that 
the  so-called  "  Oidium  tuckcri^^  of  this  country  is  only  the  summer  or 
conidial  state  of  a  species  of  Uneimtlq^  {U,  spiralis), 

Oidium  leucoconium  bears  a  similar  relation  to  the  well-known  '*  rose 
mildew^  and  *' gooseberry  blight"  (Spharotheca pannosa).    In  ])oint  of 
injury  occasioned,  this  species  is  quite  as  injurious  as  the  Uncimila  of 
the  grape-vine.    It  is  a  serious  enemy  to  rose  culture;  it  is  reported  as 
common  on  the  peach  in  California  and  upon  the  cultivated  raspberries 
in  Iowa.     From  widely  distant  localities  it  is  reported  as  doing  much 
damage  to  the  gooseberry,  attacking  not  only  the  leaves  but  the  fruit 
as  well.     We  have  received  gooseberries  from  Utah  almost  wholly  en- 
velope<l  in  the  brownish  felt-like  growth  of  the  mycelium  of  this  fungus. 
Other  species  of  this  group  prey  upon  the  leaves  of  the  cherry  and  ap- 
ple or  upon  the  foliage  of  various  forest  trees.    One  produces  the  white 
mildew,  so  common  late  in  the  season  on  the  leaves  of  the  lilac,  another 
is  injurious  to  the  late-grown  peas.    It  is  needless  at  this  time  to  fur- 
ther extend  the  list. 

Tbe  specific  for  white  mildews  is  the  flowers  of  sulphur,  and  if  used  wheu  the  fungi 
first  make  tbeir  appearance,  it  will  stay  their  ravages.  This  remedy  is  best  appUed 
with  A  bellows  and  when  the  affected  X)lant8  are  wet  with  dew  or  rain.  The  sexual 
wpuTTS  are  ho  "well  protected  that  when  once  formed  they  require  a  more  violent  rem- 
edy. Tlie  sniiimer  spores  are  naked  and  thin-waUed  and  are  easily  reached  by  sul- 
phur. Tlso  incased  spores  of  late  autumn,  designed  to  carry  the  species  over  the 
winter,  and  the  natural  exposure  of  the  leaves  to  moisture  and  frost,  only  prepare  the 
peritbecia  lor  tbe  escape  of  the  spores.  The  placing  of  the  infested  paits  in  a  com- 
port beap  'would  only  aid  in  the  preservation  and  distribution  of  the  spores.  The 
best  method  is  to  bum  all  mildewed  parts  of  the  plants  and  thus  bring  an  ond.t 

Unlike  most  fungi,  hot,  dry  weather  appears  to  favor  the  development 
of  the  white  mildew. 

Many  of  the  diseases  of  our  fruit  orchards  might  be  remedied,  or  at 
least  diminished,  by  raking  together  and  burning  the  leaves  as  soon  as 
they  have  all  fallen.  Within  the  substance  of  the  leaves  the  spores 
of  a  number  of  injurious  fungi  are  supposed  or  known  to  hibernate. 
Above  all,  these  leaves  should  not  be  used  as  material  for  compost,  for 
it  is  probable  that  this  would  only  serve  the  better  to  preserve  the  vi- 
tality of  tbe  8i>ore8  throngh  the  winter.  The  plan  of  raking  up  the 
Itfaves  and  burning  them  has  been  especially  recommended  as  a  means 
of  checking  the  growth  of  the  apple-scab  fungus  and  the  pear-tree 
scab.  In  respect  to  the  latter  disease,  it  is  not  confined  to  the  leaves 
and  fruit,  but  extends  to  the  young  shoots  also.  When  the  shoots  are 
affected  they  must  be  removed  with  the  knife  and  destroyed  along  with 
the  Icraves.    Great  care  must  be  taken  in  selecting  grafts.    They  should 

ver  be  taken  from  trees  diseased  with  the  scab,  as  it  has  been  proven 
t  the  disease  can  in  this  way  be  transferred. 

i£  this  disease  be  taken  early,  say  at  the  time  of  the  formation  of  the 
ial  or  summer  spores  (the  only  spores  so  far  known),  the  direct 

,  ■  —  - 

*  Farlow  in  Bull.,  Busaey  Inst. 

i  Dr.  Halsted,  in  Proceedings  American  Pomological  Society,  1883. 
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application  of  sonio  fuugicide  might  prove  beneficial.    Exper 
alone  will  prove  the  usefulness  of  this. 

The  leaf-spot  disease  of  the  pear,  or  "leaf  brownness,"  as  it  has 
termed,  is  a  common  disease  here,  and  has  been  reported  as  being 
destructive  in  some  parts  of  Europe.  The  fungus  causing  it  is 
thiera  inespili.  It  attacks  the  leaves  and  young  shoots,  and  the  w 
has  observed  it  on  the  ripe  fruits,  spotting  tliem  badly. 

As  a  measure  against  the  spread  and  appearance  of  the  disease 
experiment  might  be  made  of  raking  together  and  burning  thele 
which  have  fallen  from  the  diseased  plants,  and  in  the  spring  sev 
prune  the  naked  branches  provided  with  diseased  spots,  burning  i 
cuttings  {ilso.* 

The  white  rust  of  the  strawberry,  a  wide-spread  and  well-ki 
disease,  has  caused  serious  loss  to  the  growers  of  this  fruit  in  se 
parts  of  the  country.  Mr.  T.  S.  Earl  read  a  paper  on  this  and  ( 
diseases  of  strawberries  before  the  annual  meeting  of  the  Miss 
Valley  Horticultural  Society,  at  New  Orleans,  January  IG,  188i>, 
Prof.  William  Trelease  has  given  a  very  full  account  of  the  disease 
the  bibliography,  &c.,  in  the  second  annual  report  of  the  agricul 
experiment  station  of  Wisconsin,  pp.  47-58. 

Professor  Trelease  says  that,  so  far  as  can  be  made  out,  the  disc 
favored  by  hot,  wet  weather  in  early  midsummer.  It  generally  ap] 
in  its  worst  form  soon  after  the  berries  are  i)icked,  and  is  often 
cially  noticeable  when  a  wet  spell  is  followed  by  drought.  Wha 
tends  to  lower  the  vitality  of  the  plant  is  believed  by  some  to  pro 
the  severity  of  the  disease.  The  disease  is  caused  by  a  fungus  {R 
laria  tulasnei),  whose  vegetative  portion  grows  within  the  tissues  o 
leaf,  producing  pale  or  whitish  spots,  surrounded  by  a  darkrc 
brownish  border.  The  spots  have  usually  a  roundish  outline,  and 
number  varies  with  the  extent  of  the  disease.  The  summer  spor 
conidia  are  developed  on  the  white  spots,  imparting  to  them  a  fn 
ai)pearance  when  viewed  with  a  simple  lens.  These  conidia  are  I 
upon  short  branches  of  the  mycelium  that  project  through  the  sto 
of  the  leaf,  and  being  exceedingly  small  and  light,  are  easily  transpi 
by  the  wind  or  other  agencies  from  place  to  place,  thus  distributiuj 
disease.  A  winter  state  of  this  fungus  is  described  and  figure 
Professor  Trelease  in  the  paper  above  referred  to.  It  appears  as  s 
black,  egg  shaped  bodies  that  protrude  from  both  surfaces  of  the  le 
These  bodies  are  obviously  compact  outgrowths  from  the  myo( 
and  correspond  to  the  sclerotia,  in  which  many  other  fungi,  e,  g 
ergot  of  the  rye  and  other  grasses,  pass  the  winter.  By  cultiv 
these  sclerotia  are  made  to  produce  spores  exactly  like  the  sui 
spores.  In  suggesting  remedies  for  this  disease  of  the  strawberry, 
fessor  Trelease  states  that  it  is  advisable  to  select  for  the  planting  1 
varieties  which  have  proved  best  able  to  resist  its  attacks,  and 
cially  to  reject  those  which  are  notorious  for  spotting  badly.  1 
'advantage  may  be  hoped  from  a  free  use  of  lime,  wood  ashes,  fit 
"»f  sulphur,  4S:c.,  when  the  disease  first  appears,  as  a  great  numh 
ne  conidia  may  thus  be  destroyed  and  its  progress  possibly  che 
Vheu  the  plants  are  badly  infested,  the  wisest  course  seems  to 
-amT)ietely  destroy  them  by  fire,  after  the  berries  are  gathered 

oC  the  ground  with  fresh  and  healthy  plants. 

"'ho  j>  qr-^  few  plant  diseases  that  have  caused  more  serious  loss  t 

^'^e  Jacob  Erikss^*^,  "  Contribution  to  tho  kuowledge  of  the  diteaaes  of  ooi 
.  T^ii^nfA*  ^  "^^       Tn  Swedish.] 
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tei  or  liorticulturist,  or  aboat  whicli  more  hm  been  said  and  writ- 

than  those  produced  by  members  of  the  small  order,  Peronosporeae, 

It  forty  species  are  kuovrn  to  occur  in  the  United  States,  and,  al- 

few  in  numbers,  a  glance  at  the  injury  they  occfisiou  will  show 

Db  ii]ii)ortance  of  a  complete  knowledge  of  their  habits  and  method  of 

evelopment.    All  the  species,  with  the  exception  of  those  of  the  geuus 

^i««i,  one  of  which  is  supposed  to  be  the  potting-bed  fungus,  so  de- 

troctive  to  young  house  plants  in  the  winter,  attack  living  plants. 

Potato  rot,  or  murrain,  is  caused  by  Phytojyhthora  mfesiansj  better 

wn  as  Peronospora  inftstans.    Wherever  potatoes  arc  grown,  this 

to  fungus  is  liable  to  occur.    Last  year  it  destroyed  one-third  of  the 

to  crop  of  New  York  State,  and  it  is  not  uncommon  to  hear  from 

lin  sections  of  the  entire  destruction  of  the  crop  by  this  disease. 

mbers  of  the  family  of  plants  to  which  the  potato  belongs  also 

irom  the  attacks  of  this  fungus.    It  is  a  serious  enemy  to  the  to- 

,both  in  this  country  and  in  England.    W.  G.  Smith  states  that  in 

districts  in  England,  the  outof  door  culture  of  the  tomato  has  been 

stopped  by  the  ravages  made  upon  it  by  the  potato  fungus.* 

ine  vegetative  system  of  the  potato  fungus  grows  within  the  tissues 

he  leaves,  stems,  and  even  penetrates  to  the  underground  portions 

he  plant,  attacking  the  tubers  themselves.    This  vegetative  system 

with  the  deiith  of  the  parts  in  which  it  grows.     The  part  above 

is  killed  in  the  fall,  but  the  mycelium  that  has  entered  the  tubere 

retain  its  vitality  and  begin  a  new  growth  in  the  sprouts  of  thefol- 

year.     Whether  the  disease  is  continued  in  this  way  is  not  posi- 

Teiy  known.     It  is  well  known,  however,  that  a  peculiar  form  of  spore, 

arly  referred  to  as  th«  resting  or  winter  spore,  is  formed  within  the 

infested  by  the  fungus.    These  resting  spores  may  be  found  in 

I  lyed  tops  of  the  potato,  but  they  are  especially  abundant  in  the 
I  tubers.    Their  office  is  to  preserve  the  existence  of  the  fungus 

n  the  winter.    In  the  spring  they  germinate  and  i)roduce  a  new 

01  the  fungus.    The  importance  of  totally  destroying  all  i)arts  of 

Dlants  that  have  suffered  from  the  attacks  of  the  fungus  is  self  evi- 

Thero  is  another  form  of  spore  of  the  i)Otato  fungus  that  is  pro- 

in  the  summer  upon  the  under  surface  of  the  leaves  of  the  infested 

L    When  the  conditions  are  favorable  for  the  production  of  these 

T  spores — conidia — the  mycelium  within  the  tissues  sends  out 

» into  the  air  through  the  breathing  pores — stomata  of  the  leaf— 

i  IS  ni>on  these  branches  that  the  conidia  are  formed.    The  issuing 

Be  branches  from  the  leaf  impart  to  the  lower  surface  a  frosted  ap- 

5e.    The  conidia  are  i>roduced  in  the  greatest  abundance,  and 

ve  crops  rapidly  follow  each  other.    These  conidia,  falling  upon 

es,  quickly  germinate,  under  the  proper  conditions  of  humidity, 

uie  disease  is  thus  spread  fnmi  plant  to  plant  and  ffeld  to  Held, 

api)earing  over  large  areas  with  a  suddenness  that  might 

'  ne  aicributed  to  magic  or  witchcraft  by  the  uneducated. 

e  is  no  known  remedy  against  the  potato  di.sease.    Xo  special  sys- 

II  calture  can  be  relied  on  to  i)revent  it.  !Mi'.  W.  G.  Smith,  in  his 
t)00k  on  the  ''Diseases  of  Field  and  Garden  Crops,''  treats  at  some 
I  upon  the  potato  disease.    He  says : 

mT«Dt  the  anunal  recnrrence  of  tbe  potato  murrain,  it  is  in  the  highest  degree 

to  destroy  the  material  (dead  tops. 4&0.)  which  isuiidoiihtedly  swariuing  with 

if  diBease  germs.     Tliis  <leHtrnction  shoiihl  he  eflected  by  burning,  or,  wh«*re 

J  not  practicable,  deep  burijil  might  bo  resorted  to ;  no  more  fatal  mistake  caa 

•Diseases  of  Field  and  Garden  Crops,  p.  275. 
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be  made  by  potato-growers  than  leaving  dead  stems,  leaves,  and  tubers  ab< 
fields,  especially  after  a  potato  crop  has  sulTered  from  disease.  ♦  •  ♦  Wit! 
j«ict  of  prevention  in  view,  hardy  varieties  which  have  not  exhibited  the  diaea^ 
l»e  selected  and  reaelected.  They  should  be  ;^own  where  possible  in  well-dra 
soil,  and  mineral  manure  should  be  used.  As  darkness,  heat,  and  humidity  ai 
favorable  to  the  growth  of  the  Peronospora,  all  potatoes  should  be  stor^  In] 
<lry,  airy  places  in  positions  where  light  is  not  entirely  excluded. 

The  grape-vine  mildew,  which  has  done  so  much  injury  to  the 
vine  in  this  country,  and  more  recently  to  the  vines  of  Europe,  is 
by  Peronospora  viticola.  The  action  of  this  fungus  is  well  kno' 
generally  shows  itself  upon  the  under  surface  of  the  leaf,  wb 
conidial  spores  are  produced  in  great  abundance.  The  winter 
are  developed  upon  the  mycelium  within  the  tissues  of  the  leaf 
they  remain  until  spring.  The  ravages  of  this  fungus  are  not  c 
to  the  foliage,  but  sometimes  extend  to  the  berries  themselves,  ] 
ing  a  species  of  rot.  Prof.  William  Trelease,  in  discussing  the 
causes  of  grape  rot  {see  Transactions  of  the  Wisconsin  State  H 
tural  Society,  vol.  xv,  p.  196),  says  that  the  most  destructive  forir 
disease  in  Wisconsin  is  a  direct  result  of  the  growth,  in  the  bei 
the  fungus  which  causes  the  common  leaf  disease  of  the  vine.  1 
gus  has  been  found  growing  with  such  luxuriance  upon  wild  gr 
Iowa  as  to  cover  the  whole  plant  with  a  white  velvety  growth 
affecting  the  vine  as  to  prevent  its  reaching  more  than  a  foot  < 
height.* 

The  common  Virginia  creeper  {Ampelopsis  quinquefolia)  ac 
host  plant  for  Peronospora  viticola,  a  fact  recently  discovered 
Farlow  and  Professor  Trelease. 

Writers  having  little  knowledge  of  fungi  have  often  confounc 
Peronospora  of  the  vine  with  the  mildew  caused  by  Uncinula  i 
already  referred  to.    The  latter  is  confined  chiefly  to  the  upper 
of  the  leaves,  and  as  it  is  wholly  a  surface-growing  fungus  it  is 
injurious  than  the  Peronospora,  and  is,  moreover,  less  difficult 
tend  with. 

Many  remedies  for  the  disease  of  the  vine  due  to  the  Pero, 
have  been  proposed,  but  so  far  the  most  effectual  specific  kuo 
solution  of  lime  and  sulphate  of  copper.  It  is  made  by  dissol 
pounds'of  sulphate  of  cop])er  in  about  22  gallons  of  water;  in  i 
vessel  mix  34  pounds  of  coarse  lime  with  0  to  7  gallons  of  water, 
this  solution  add  the  solution  of  copper.  A  bluish  paste  will  be 
suit.  This  compound,  when  thoroughly  mixed,  is  brushed  over  the 
of  the  vine  with  a  small  broom,  care  being  taken  not  to  touch  the 
This  remedy,  it  is  asserted,  will  not  only  destroy  the  mildew,  t 
prevent  its  attacks. 

Without  going  into  a  more  detailed  account  of  the  diseases  cai 
the  Peronosporew  at  this  time,  we  may  simply  add  that  onion  moh 
to  the  attacks  of  Peronospora  sch1etdeniana,\  lettuce  mold  to  i 
j)ora  gangliformis,  the  rose  rot  to  Peronospora  sparsa,X  clover  sick 
he  mildew  of  clover  to  Peronospora  trifoUorum  ;  Peronospora  n 
lacks  the  parsnip  and  allied  plants,  and  Peronospora  parasitica 
ious  to  turnips  and  cabbages  as  well  as  lettuce.§     Some  of  the 

»  ^  named  mitigate  somewhat  the  evil  they  do  by  infesting  1 

"^r.  Halsted,  in  Botanical  Gazette,  vol.  x,  p.  338. 

-•"or  an  account  of  this  disease  of  the  onion,  see  iirst  annual  report  of  the 
■n  agricultural  experiment  station,  pp.  38-44. 
Se*^  The  Gardener's  Monthly  for  July?  1^"^. 
^'"**'"*"'»u  Agriculturist,  IbdO,  p.  14b. 


"^ 
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Peronospora  effma  deserves  a  good  vrord  for  confining  its 

\ae  common  pig-weed  (genus  Chenapodium). 
ite  rnst  disea>se  of  cabbages  is  due  to  a  very  common  fungas 
fer  Peronosporece,  named  Gystopus  candidus.    It  is  especially 

early  in  the  season  on  the  well-known  shepherd's-purse  and 
ciferous  weeds.  Unlike  the  Peronospora^  this  cystopus  forms 
il  spores  beneath  the  epidermis,  which,  in  consequence,  is  dis- 
arming whitish  pustules.  When  seriously  affected  the  stems 
8  of  cabbages  and  cauliflowers  become  swollen  and  distorted, 
:ed  with  white  streaks  and  blotches  as  if  bespattered  with 
b. 
culture,  and  the  destruction  of  those  weeds  that  support  the 

question,  together  with  a  proper  alternation  of  crops,  will  no 
"ck  its  ravages. 

xime  Cornu,  in  speaking  of  the  mode  of  treatment  for  the  dis- 
!$ed  by  Peronosporece*  says,  that  when  the  entire  plant  is  at- 
shonld  be  got  rid  of  at  once;  it.is  a  hot-bed  of  infection.  In- 
ves  should  be  removed,  so  that  the  plant  may  not  contaminate 
other  plants ;  this  should  be  done  with  precaution,  in.  dry 
when  there  is  neither  wind  nor  dew.  Destroy  as  far  as  possi- 
3  seeds  that  may  harbor  the  i)arasite,  and  all  weeds  that  may 
;.  All  ])lants,  or  portions  of  plants,  whether  green  or  withered, 
)y  the  Peronospora  or  its  mycelium,  should  bo  removed;  the 
dons,  if  left  on  the  ground  may,  in  damp  weather,  produce 
res  ;  the  withered  portions  may  contain  resting  spores,  and 
e  a  source  of  danger.  They  should  be  entirely  destroyed, 
nt  or  deeply  buried.  In  no  case  should  they  be  used  for  ma- 
\  food  for  domestic  animals,  as  is  often  done. 
I  has  been  said  to  illustrate  the  importance  of  the  study  of 
ases  due  to  parasitic  fungi,  and  certain  general  principles  in- 
eombating  them  have  been  pointed  out.  I  may  add  that  this 
as  a  wider  interest  than  pertains  to  our  "field  and  garden 
["here  are  many  fungi  which  are  parasitic  on  our  forest  trees, 
luctive  of  great  injury,  while  others  are  no  less  injurious  to 
timber.  And,  finally,  the  subject  is  one  of  vast  importance  to 
•raiser,  for  there  is  no  class  of  plants  more  often  or  seriously 
3y  fungi  than  the  grasses — the  chief  forage  plants  of  the  coun- 
not  only  that  the  quantity  of  the  forage  may  be  seriously 
II,  but  the  qualify  is  often  impaired  with  even  more  serious 
r  it  is  well  known  that  some  of  the  diseases  which  have  caused 

\  to  the  cattlemen  of  the  West  are  due  to  the  presence  of  cer- 

m  the  grasses  upon  which  the  cattle  feed. 

nONEY-DEW. 

iew  is  the  term  applied  to  a  sticky,  sweet- tasting,  and  nearly 

substance  found,  upon  the  surface  of  the  leaves  of  many  plants 

seasons  of  the  year,  appearing  like  a  smooth,  uniform  coating 

I  over  the  surface,  or  in  the  form  of  yellowish,  tenacious  drops. 

normally  secreted  by  flowers  or  by  special  glands,  and  the 

y  like  substance  found  in  connection  with  ergot  in  rye  and 

,  are  not  here  considered. 

-dew  in  question  may  be  produced  by  plant-lice  (Aphides), 
uus  Com),  or  by  what  appears  to  be  a  genuine  secretion 
8  themselves. 


*  Comptes  RendnSf  December,  1878. 
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Aphides,  as  is  well  known,  are  found  upon  a  great  variety  of  plaiitf 
both  wild  and  cultivated,  and  their  power  to  secrete  a  sweet  fluid 
nectar  from  the  juices  they  draw  from  plants  is  also  a  well-known  faci 
This  fluid  is  given  off  by  these  insects  in  great  quantities,  so  that  tin 
leaves  below  those  upon  which  they  are  stationed  are  often  covered  witi 
the  substance,  and  not  unfrequently  it  may  be  seen  actually  falling  fron 
such  trees  as  the  maple  or  elm  like  a  miniature  shower,  drenching  al 
objects  upon  the  ground  beneath.  The  nectar  thus  produced  has  i 
sweet  and  pleasant  taste,  and  unquestionably  forms  at  times  no  incon 
siderable  portion  of  our  best  honey,  for  bees  are  very  eager  in  gather 
ing  it.  The  honey  it  yields  is  light  colored,  has  a  x)leasing  taste,  and 
is  perfectly  safe  as  a  winter  food  for  bees.* 

It  has  been  shown*  that  various  species  of  bark-lice  (order  Coceidw] 
also  form  and  excrete  a  honey-like  substance,  quite  as  copiously  some 
times  as  do  the  aphides  themselves,  so  that  a  like  appearance  is  given 
to  the  plants  they  infect,  the  leaves  sometimes  fairly  dripping  witi 
the  nectar  and  the  grass  and  walks  beneath  becoming  sticky  with  tin 
unctuous  fluid.  Bees  also  gather  this  nectar,  but  only  when  other  i 
fails,,  for  they  evidently  do  not  like  it.  The  honey  produced  is  dan 
colored,  has  a  disagreeable  taste,  and  imparts  an  extremely  unpleasant 
oilor  to  the  apiary.t 

That  honey-dew  is  oftentimes  a  true  exoreta  from  the  tissues  of  tlw 
leaves  themselves  is  proven  by  the  fact  of  its  appearance  upon  planti 
entirely  free  from  all  insects.    Its  production  is  not  confined  to  excr 
glands,  or  to  any  set  of  organs,  but  takes  j)lace  over  the  entire  su 
of  the  leaves  or  fresh  and  green  twigs,  and  may  be  reganled  as  a  ven 
table  disease.    A  great  variety  of  plants  have  been  observed  to  pro< 
this  honey -dew  ;  among  them  may  be  mentioned  the  linden,  poplar, 
willow,  orange,  olive,  walnut,  tir,  and  several  species  of  maple.    A  nam 
ber  of  shrubs  and  herbaceous  plants  may  also  be  included  in  the  list 

To  what  extent  the  production  of  this  honey-dew  is  injurious  is  na 
well  known.  Sometimes  the  affected  plants  do  not  appear  to  suffer,  bni 
it  has  been  shown  that  in  some  instances  the  leaves  become  discolo 
through  the  destruction  of  the  chlorophyl  grains  in  the  cells,  and  tl  ^ 
are  also  other  changes  that  take  place  within  the  leaf  in  consequ 
of  this.  No  further  injury  has  been  noted,  yet  indirectly  it  is  liable  v 
occasion  serious  damage,  inasmuch  as  it  may  attract  aphides  and  othe 
insects,  as  well  as  various  kinds  of  parasitic  fungi. 

The  composition  of  honey-dew,  as  given  by  Bossingault  and  Zoellei 
is  48  to  55  per  cent,  cane  sugar,  28  to  24  per  cent,  of  inverted  sugar,  an' 
23  to  10  per  cent,  dextrine.  A  little  of  the  substance  called  maim 
has  also  been  detected  in  it.  This  composition  is  exactly  the  same  » 
that  of  the  manna  collected  by  the  monks  at  Mount  Sinai,  upon  tt 
ta^iarisk  stung  by  Coccus  inajinipnrus. 

Very  little  is  known  as  to  the  cause  of  this  malady.     It  appears  m< 
frequently  in  hot,  dry  weather,  more  particularly  on  plants  that  are  e: 
posed  to  the  direct  rays  of  the  sun.     Some  think  that  it  may  be  due  t 
;he  nature  of  the  soil  in  which  the  plants  grow;  others  that  it  is 


'  Science,  January  23,  188.'). 

Mr.  IT.  8.  Hubbard,  of  theontoniolo^ical  division  of  tbe  United  Stutes  Departni« 
^  '^riculture,  has  observed  several  species  of  leaf  hoppers  (genus  Prooonia)  up 
lie  uotton-plant  and  the  pear  tree,  wliich  secreted  a  sweet  substance  similar  in  iiati 
o  that  produced  liy  aphides.  They  possess  the  power  of  ejecting  the  fluid  fh 
heir  bodies  with  considerable  force.  This  is  done  at  short  and  regular  intervalfi.  a 
lie  quantity  thrown  out  is  often  suQicient  to  cover  the  leaves  and  t^ objects  1 
»i«  T-».*«fp  -poUini    ^epi  appear  as  if  wet  with  dew. 
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p    iliarity  of  certain  individuals,  for  among  a  lot  of  diseased 

a     N'  may  be  found  in  perfect  health ;  while  others  again  attribute 

t  w  I      J  alteration  in  or  wounds  of  the  roots.    There  is  nothing  known 

( the  ime  cause,  however,  beyond  these  and  other  like  unattested 

heories;  neither  is  there  any  known  remedy  for  the  disease. 


THE  SMUT  OF  TIMOTHY.*— (TiZfe/ia  siriwformis,  Westd.) 

In      y  and  June  my  attention  was  called  to  the  prevalence  of  dis^ 

I     '68  on  the  timothy  about  Madison,  Wis.    The  affected  plants 

at  uiis  time  somewhat  smaller  than  those  that  were  not  diseased, 

lly  4  to  5  inches  high,  with  only  three  or  four  developed  leaves :  other- 

Uiev  presented  no  unusual  appearance  when  carelessly  handled. 

t        al  examination,  however,  one  or  more  of  the  leaves  were  found 

•emarsed  by  lead-colored,  slightly  thickened  lines,  about  one-sixty- 

li  inch  wide  and  onesixteonth  to  one-fourth  inch  long,  running 

(hwise  of  the  leaf. 

i      itimes  but  a  single  line  or  a  series  of  lines  was  to  be  found  on  a 

oat  usually  there  were  several,  in  many  instances  the  space  be- 

khe  two  veins  of  the  leaf  being  occupied  by  those  discolorations, 

tended  from  the  base  nearly  to  the  apex  (Fig.  1).    When  one 

se  leaves  was  cut  or  torn  across,  it  was  found  that  each  of  the 

-colored  lines  referred  to  corresponded  to  a  black,  dusty  mass,  oc- 

ing  the  center  of  the  leaf,  and  merely  covered  by  the  epidermis  at 

nop  and  bottom.    Shortly  afterwards  the  epidermis  ruptured  along 

lark  lines,  one  side  usually  tearing  before  the  other,  and  so  exposed 

K)oty  substance,  which  was  shaken  .from  the  cavities  and  dispersed 

1$  uie  wind,  under  the  action  of  which  the  leaves  were  soon  reduced  to 

n  shreds,  by  which  the  diseased  plants  could  be  readily  distin- 

even  from  a  distance  (Fig.  2). 

unutsr  the  microscope  the  dark  mass  filling  the  leaf  cavities  was  found 

i         }t  of  numberless  irregularly  round  or  ovoid,  pale-brown  spores, 

u>  measuring  10  to  12  /i.  in  diameter,  their  surface  closely  beset 

Vila  short  spines  (Fig.  3). 

In  its  appearance  to  the  naked  eye,  and  in  its  microscopic  characters, 
at  agrees  closely  with  Tilletia  de  haryana,  F.  de  Waldh.  distrib- 
uu  Holcus  mollis^  from  near  Berlin,  in  Kabeuhorst's  Fungi  Europeei, 
•s«.33d3.  It  is  also  indistinguishable  from  the  En;rlish  specimens  of 
^ttOago  salveiij  B.  &  Br.,  on  an  unnamed  grass,  in  Cooke's  Fungi  Britt. 
booc,  "So.  57.  These  species  are  held  to  be  identical  by  Schroeter  and 
'^mter,t  who  replace  these,  together  with  other  other  synonyms,  by  Til- 
^itriafamiis  (Westeudrop). 

The  species  occurs  in  Europe,  in  the  leaves  of  Agrostis  stolonifcra, 

i.fulgariSj  Calamagrostis  halleriana^  Milium  effusum^  Uolcus  lanatusj 

B      f/w,  ArrhenatJierufn  avenaceumf  Briza  media^  Foa  pratensiSy  Daciylh 

ote.  Festuca  ovina^  F,  elatior^  Bromus  inermis,  and  Lolinmperenne, 

B  collected  it  in  Wisconsin,  in  the  spring,  on  timothy  (Fhleum  pra- 

and  on  the  glaucus  wild  rye{Uli/mu8  Canadensis,  var.  glaucif alius); 


\  chapter,  on  a  diseaso  of  the  most  important  meadow-grass  of  the  Northern 
J»*«  been  prepared  at  the  request  of  the  assistant  botanist  of  the  Department, 

Iliam  Trelense. 

f :  Cohn'8  Bcitrjige,  zur  Biol,  der  Pflanzen.S,  pp.  366,  367. 

Pilze,  in  Rabenhorst's  Kryptogamen-Flora,  1,  p.  108. 
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and  in  Massachusetts,  daring  the  summer,  on  quack*  grass  {TriUct 
repens).  Though  most  abundant  on  the  leaves  of  young  plants,  it  is  b 
confined  to  them,  but  has  been  found  as  well  on  flowering  specinieiLS 
timothy  and  quack. 

When  as  abundant  as  it  was  about  Madison  and  other  parts  of  V^ 
consin,  in  1883  and  1884,  the  timothy  smut  is  the  source  of  considc 
able  direct  loss,  by  lessening  the  yield  of  one  of  the  most  valuab 
meadow  grasses.  Its  relationships  are  also  such  that  it  is  open  to  tl 
suspicion  of  being  injurious  to  animals  which  are  fed  on  plants  attacke 
by  it. 

During  the  winter  of  1883-'84  considerable  excitement  was  create 
by  the  appearance  of  what  was  supposed  to  be  "  foot-and-mouth  < 
ease  "  in  Kansas  cattle.    The  disease  was  investigated  by  the  veteni 
arian  of  the  Department  of  Agriculture,  who  traced  it  with  certaini 
to  ergotism.t    In  the  report  on  this  examination  it  is  stated  that " 
ilar  cases  which  occuiTed  about  the  same  time  in  other  localities  wei 
cases  of  ergotism.     Professor  Law,  of  Cornell  University,  Prof 
Stalher,  of  the  Iowa  Agricultural  College,  and  Professor  Faville,  oi  i 
Colorado  Agricultural  College,  have  seen  similar  cases  in  their  rei 
ive  States,  and  concur  in  the  opinion  tliat  they  are  due  to  poi 
from  ergot.^t    During  the  present  year  Dr.  Atkinson,  State  vei« 
arian  of  Wisconsin,  found  cattle  in  that  State  suftering  from  a  simiu 
disease  of  the  extremities,  which  he  is  inclined  to  attribute  to  ergo 
as  he  has  informed  me,  and  cases  of  the  same  sort  are  record^  ir 
other  localities.    Many  instances  of  abortion  are  also  unquestionab. 
attributable  to  the  presence  of  ergot  in  hay  or  pasturage. 

For  a  number  of  years  the  smut  of  Indian  corn  {Ustilago  Zi 
has  been  growing  in  favor  as  a  substitute  for  ergot  in  medical  i> 
since  it  possesses  active  properties  similar  to  those  of  the  latter  su 
stance.    So  far  as  I  know  the  smut  of  timothy  has  never  been  examiiM 
chemically,  nor  have  experiments  been  instituted  to  determine  its  a 
tion  on  the  animal  system  ;  but  until  it  has  been  shown  to  be  ha:      i 
it  will  be  safe  to  regard  it  with  suspicion,  and  to  avoid  pasturing  g 
or  feeding  hay  that  is  known  to  contain  much  of  it. 

In  conclusion,  it  may  be  well  to  extend  the  same  caution  to  anot 
smut  (Ustilago  panici  glaucij  Wall.),  which  is  very  abundant  in  autnii 
in  the  ovaries  of  the  rusty  pigeon  grass  (Setaria  glauca)^  which,  thoU] 
generally  regarded  as  a  weed,  is  said  §  to  furnish  "  a  considerable  amOu 
of  fodder  which  is  as  nutritious  as  Hungarian  grass,  but  not  as  pi 
ductive." 

GEO.  VASEY, 

Botamst 

Hon.  KORMAN  J.  COLMAN, 

Commissioner. 

*  Spooimeus  were  distribiitecl  on  this  host  in  EHis'  N.  Amer.  Fangi,  Ko.  1496. 

t  Report  of  the  Department  of  Agriculture,  1884,  p.  222. 

1 1'  c,  p.  224. 

'^fr^A^y    \^{AnUiirai  fir-njiQ^  >f  the  UuitecL  States,  p.  43. 
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Sir:  I  have  the  honor  to  sobroit  herewith  my  fourteenth  annual  re- 
port. The  work  of  this  division  for  the  past  year  has  been  chiefly  cou- 
1  to  the  detection  of  adulterations  of  food,  with  special  reference  to 
in       oleomargarine,  butterine,  and  the  fats  used  in  the  manufacture 
ne     irgarine  cheese,  having?  in  view  the  discovery  of  a  method  by 
wft      ne  respective  fats  employed  in  the  manufacture  of  butter  substi- 
niay  be  detected  witli  the  microscope,  thus  assisting  to  render 
tive  the  law  relating  to  this  subject. 
ui      ioftl  methods  of  testing  butter  and  fats  are  found  to  be  neces- 
.y  siow  and  not  always  satisfactory,  as  is  affirmed  by  the  leading 
s  of  Eujfope  and  America.    Prof.  A.  Yoelcker,  chemist  of  the 
isojai  Agricultural  Society  of  England,  recently  acknowledged  before 
*       iaDieotury  committee  that  the  reasons  why  the  butter  laws  of 
Eui      d  were  wholly  inoperative  was  because  there  was  no  chemical 
u  known  to  him  whereby  oleomargarine  could  be  distinguished 
n      )utter. 
10  considering  the  fact  that  every  known  fat,  vegetable  and  animal, 
its  to  the  touch  and  sight  different  physical  jiroperties,  I  became 
«     iQced,  fats  being  composite  bodies,  that  the  proportions  of  their 
^^combinations  might  vary  and  give  rise  to  different  forms  of  crys- 
Ulline  structure.    Experiments  have  thus  far  demonstrated  the  correct- 
ness of  my  theory. 
Agreeably  with  your  instructions  I  was  present  at  the  annual  meet- 
of  th«  American  Society  of  Microscopists,  held  at  Cleveland,  Ohio, 
» August  last,  and  read  a  paper  on  the  crystals  of  butter  and  other 
land  vegetable  fats,  with  illustrations  on  tlie  blackboard, 
inconsequence  of  the  novelty  and  apparent  value  of  the  facts  stated, 
ed  in  discoveries  which  are  the  result  of  years  of  patient  investi- 
,  the  president  of  the  society.  Prof.  H.  L.  Smith,  of  Hobart  Col- 
Geneva,  N.  Y.,  with  my  sanction,  appointed  a  committee  of  five 
'      experienceil  in  microscopy,  to  investigate  and  report  upon  the 
^nis  of  the  discoveries.    On  the  following  day  the  chairman  of  said 
littee  stated  publicly,  at  the  morning  meeting,  that  I  had  verifie<l 
statement  made.    The  full  report  of  this  committee  will  be  pub- 
n  the  society's  annual  report. 
A  also  read  a  paper  before  the  chemical  section  of  the  American  As- 
ition  for  the  Advancement  of  Science,  held  at  Ann  Arbor,  Mich., 
oe  month  of  September,  an  abstract  of  which  is  now  published  by 
ociety. 
cy  invitation  of  the  j>resident  of  the  American  Textile  Society  and 
ably  with  your  instructions,  I  prepared  and  read,  at  the  annual 
ting  in  October,  a  paper  relating  to  the  structure  of  textile  fibers 
lie  changes  effected  thereon  by  the  action  of  chemical  reagents, 
er  is  included,  as  the  experiments  were  originally  a  part  of  my 
Ml  division  work. 

(89) 
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TEXTILE  FIBERS. 

Tlie  division  is  frequently  called  upon  to  make  investigation  as  to 
character  of  textile  fibers  and  fabrics,  not  only  for  the  public  jjeneri 
but  also  for  several  Departments  of  the  Government. 

Textile  fibers  are  presented  as  articles  of  manufacture  and  in  tbe: 
In  the  former  case  they  may  have  been  dyed,  stained,  or  painted, 
obvious  that  under  these  conditions  the  fibers  should  be  submitte 
chemical  reaction  to  bring  them  a«  nearly  as  i^ossible  to  their  noi 
condition. 

Considering  how  well  the  structures  of  the  common  textile  fiber 
commerce — cotton,  flax,  ramie,  jute,  manilla  hemp,  silk,  and  wool— 1 
been  investigated  and  minutely  described  by  able  and  exact  micros 
ists,  I  will  here  confine  myself  chiefly  to  such  experiments  as  1 1 
personally  made  with  such  fibers,  treating  them  with  chemical  re-ag 
while  under  the  objective. 

While  aware  that  this  method  is  not  wholly  new,  I  am  satisfied 
comparatively  little  work  has  been  done  in  this  direction,  and  tli 
wide  field  is  still  open  for  future  research. 

Microscopists  have  to  fortify  themselves  in  every  way  that  will 
tain,  by  truthful  work,  the  value  of  the  microscope  as  a  means  a 
search,  sometimes  conducting  their  experiments  under  the  most  tr 
circumstances.  Fibers  may  bo  so  treated  by  experts  as  to  make  it 
cult  to  determine  how  their  changed  appearance  has  been  effected, 
it  may  happen  in  this  ago  of  experiment  and  speculation  that  inipoi 
decisions  in  commercial  transactions  and  in  criminal  causes  may  d< 
upon  their  investigations.  A  case  in  point  will  illustrate  this:  \i 
Dr.  Dyrenforth  was  in  charge  of  the  chemical  division  of  the  Ui 
States  Patent  Office,  a  person  applied  for  a  patent  on  what  he  i 
'*  cottonized  silk ,"  furnishing  specimens.  The  applicant  claimed  to  j 
invented  a  method  of  covering  cotton  fiber  with  a  solution  of  silk  w 
could  be  woven  into  goods  of  various  kinds.  In  order  to  satisi^ 
public  of  the  reality  of  his  invention,  he  placed  on  exhibition  in  vai 
lo<;alities  specimens  of  silk-like  goods,  in  the  web,  in  skeins  of  thi 
and  in  ribbons,  representing  the  same  to  be  *' cottonized  silk." 

Dr.  Dyrenforth,  not  convinced  of  the  reality  of  the  so-called  inven 

forwarded  to  this  division  some  fibers  of  the  material  for  investig 

These  were  subjected  to  the  usual  tests,  and  the  fibers  were  foui 

consist  of  pure  silk.    The  fact  was  so  reported,  and  the  application 

rejected.    The  microscope  was  thus  usefully  employed  to  protect  m 

facturers  and  the  public  from  imposition.    It  may  be  well  to  state  bi 

the  methods  employed  in  detecting  the  real  character  of  the  mat4 

The  fibers  were  first  viewed  under  plain  transmitted  light,  secondl 

polarized  light  and  selenite  plate.    Since  silk  and  cotton  are  polar 

bodies,  "  cottonized  silk,"  if  it  could  be  made  as  described,  would 

in  this  case,  the  prismatic  colors  of  both  fibers,  and  the  complemei 

•-olors  would  differ  greatly  because  of  the  great  disparity  of  the: 

ipective  polarizing  and  refractive  powers.    The  fact  will  be  obse 

Hat  a  fiber  of  cotton  presents  the  appearance  of  a  **  twisted  rib 

*vhen  viewed  under  the  microscope,  while  a  fiber  of  silk,  owing  1 

»viindrical  form,  cannot  twist  upon  itself. 

*  gain,  the  diameter  of  "cottonized  silk,"  so  ciilled,  would  necesc 
jt  greater  than  that  of  a  fiber  of  silk,  since  by  reason  of  the  short 
if  the  original  hairs  of  cotton  fiber  the  silk  solution  would  have 
applied  to  an  actual  thread  of  cotton  and  not  to  a  single  fiber.    W 
single  fib^r  of  such  combination  put  under  a  suitable  objective,  t 


REPORT   OF   THE   MICROSCOPIST.  91 

of  nitric  acid  brought  in  contact  with  the  fiber,  it  would  be  seen 

acid  would  destroy  the  silk  and  leave  the  fibers  of  cotton  un- 

the  latter  being  insoluble  in  cold  nitric  acid.    The  action  of 

acid  is  similar. 

JTB  a  fiber  of  cotton  present,  and  a  drop  of  pure  sulphuric  acid 

on  it^  followed  quickly  by  a  drop  of  a  transparent  solution  of  the 

ire  of  iodine,  a  peculiar  change  in  the  fiber  would  be  seen  to  take 

,  provided  the  right  proportion  of  add  be  used.    Cotton  fiber,  un- 

adi  conditions  forms  into  disks  or  beads  of  a  beautiful  blue  color, 

he  same  effects  are  still  more  conspicu6us  when  the  fiber  of  flax  is 

I  to  the  same  treatment.    Fig.  1  represents  a  fiber  of  cotton,  and 

Zj  •>,  4, 5  fibers  of  flax,  as  they  appear  under  such  treatment.    Every 


CO 


5  amylaceous  fiber  is  more  or  less  convertible  into  these  forms  by 

I  sulphuric  acid.  The  fibers  of  cotton,  flax,  and  ramie  are  ex- 
8  of  amylaceous  cellulose ;  that  is  to  say,  these  fibers  are  converted 

rchy  matter  by  treatment  with  sulphuric  acid.    Therefore  in 

ations  of  these  fibers  with  non-amylaceous  fiber  (ligneous  or 
r  fiber)  the  former  will  be  dissolved,  leaving  the  latter  unchanged; 
oody  fibers  remaining  will  prove  suitable  objects  for  microscopical 

ations. 

II,  it  might  be  important  to  know  whether  a  certain  pulp  or  com- 
m  contained  flax  in  combination  with  cotton.  The  composition 
be  of  such  a  well-digested  character  as  to  destroy  all  appearance 
mal  form,  that  is  to  say,  the  "  twisted  ribbon  ^  character  of  cotton, 

II  as  the  cylindrical  and  jointed  characteristics  of  flax,  might  be 
^ordinary  view.  In  this  case,  make  a  watery  solution  of  the  pulp, 
1  it  out  thinly  on  a  glass  slide  3  by  1  inch,  draw  off  any  superfluous 
,  then  add  one  or  two  drops  of  a  strong  solution  of  chromic  acid, 
lace  over  it  a  glass  cover.  When  viewed  under  the  microscope 
ortion  of  the  joints  of  flax  present  will  appear  of  a  dark-brown 

A  solution  of  iodine  has  a  similar  effect.    The  brown  portions  of 

Inta  being  nitrogenous,  are  stained  a  yellow  color  by  the  re-agents 

I,  while  the  fibers  of  cotton,  which  are  devoid  of  nitrogen,  remain 

Ined.    The  fibers  of  flax  may  be  chemically  treated  so  as  to  render 

of  a  beautiful  white,  silky  appearance  to  the  naked  eye,  but,  when 

ned  nnder  the  microscope,  the  brown  nitrogenous  matter  of  the 

is  found  still  present,  and  on  using  the  chromic  acid  test  it  be- 

eply  stained.    A  chemical  solution  of  flax,  therefore,  would 

I      :  some  purposes,  undesirable,  owing  to  the  presence  of  this 

tter.    Cotton  being  destitute  of  ligneous  matter  will  give  a 

pore  solution  and  is  on  this  account  better  adapted  than  flax 

compounds. 

I  that  when  wool  is  treated  with  the  sulphuric  acid  of  com- 
^trong  diluted  sulphuric  acid,  the  surface  scales  of  the  fiber 
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are  liberated  at  one  end  and  appear,  under  alow  power,  as  hairs  procec 
injs:  from  the  body  of  the  fiber.  Wool  may  remain  Ihus  saturated  in  t 
acid  for  several  hours  without  appearing  to  undergo  any  further  cfaau 
as  far  as  is  revealed  by  the  microscope.  Wnen  treated  in  mass  iu 
bath  of  sulphuric  acid,  strength  60^  B.,  for  several  minutes,  and  afU 
wards  quickly  washed  in  a  weak  solution  of  soda  and  finally  in  pu 
water  and  dried,  it  feels  rough  to  the  fingers,  owing  to  the  separate 
of  the  scales.  I  have  preserved  a  small  quantity  of  wool  thus  treat( 
for  the  last  twelve  years,  my  Qbject  being  to  ascertain  whether  the  chen 
cal  action  to  which  it  was  exposed  would  impair  its  strength.  Wool  thi 
treated  seems  to  possess  the  property  of  resisting  the  ravagesof  the  Ian 
of  the  moth.  This  specimen,  although  openly  exposed  for  the  peri( 
named,  suii'ered  no  injury,  while  the  imbrications  appear  to  have  i 
sumed  thevr  natural  position  and  appear  finer.  From  these  experimen 
it  would  seem  not  improbable  that  a  new  article  of  eommerce  migl 
profitably  be  produced,  as  wool  thus  treated  seems  to  be  moth-proof. 

It  is  found  in  practice  that  when  sable  brushes  are  washed  in  a  wej 
solution  of  pure  plienic  alcohol,  and  afterwards  in  warm  water,  tl 
moth  worm  will  not  eat  them.  I  mention  this  chemical  fact  because 
shows  that  a  change  of  this  material  is  brought  about  by  the  phenol  i 
to  its  edibility,  and  this  may  exi)laiu  why  wool  treated  with  sulphui 
acid  is  rendered  moth-prowf. 

The  fibers  of  dyed  black  silk  may  be  viewexl  with  interest  under  tl 
microscope.  If  a  few  threads  of  its  warp  are  placed  on  a  glass  slide  ai 
one  or  two  dr^ps  of  concentrated  nitric  acid  placed  iu  contact  with  th 
the  black  color  changes  first  to  green  then  to  blue,  a  lifelike  motion 
observed  in  all  the  fibers,  they  appear  marked  crosswise  like  the  ri 
of  an  earth  worm,  the  surface  of  ojich  fiber  appears  loaded  with  ps 
tides  of  dye-stufi',  and  finally  the  fibers  wholly  dissolve  in  the  acid, 
we  now  treat  a  few  threads  of  the  weft  in  the  same  manner,  a  simil 
change  of  color  takes  place.  When  the  fibers  assume  the  blue  color, 
dark  Hue  is  observed  in  the  center  of  each  running  longitudinally  t 
whole  length  (which  dark  line  is  doubtless  the  dividing  line  of  the  t^ 
original  normal  threads  formed  directly  by  the  two  spinnerets),  t 
dark  air-line  or  shadow  finally  breaks  up,  and  in  the  course  of  a  f( 
minutes  the  silk  is  wholly  dissolved.  Were  ramie,  cotton,  flax,  or  hei 
present,  they  would  be  observed,  as  all-  these  fibers  remain  uuchang 
under  this  treatment.  If  wool  be  present,  rapid  decomposition  will  t 
low,  giving  off  copious  fumes  of  nitrous  acid,  allowing,  however,  sufficic 
time  to  observe  the  separation  of  the  scales  of  the  wool  fibers  and 
demonstrate  by  observation  under  the  microscope  that  the  fibers  i 
those  of  wool.  In  making  these  experiments  it  is  not  necessary  to  us< 
glass  disk  over  the  treated  fibers.  If  a  disk  or  cover  is  pressed  on  tin 
while  undergoing  this  treatment  the  lifelike  motion  of  the  silk  will  i 
be  so  aj)D«^<'nt 

'j3.h.^hVijAB  IN  DOMESTIC  FOWLS. 

1  ixciVi  iticidtju  tally  examined  several  sick  domestic  fowls  in  order 
ascertain  their  ailments.  The  first  examined  was  in  a  moribund  eo 
don  when  received,  and  died  within  an  hour  after  it  was  brought  to  i 
iotice.  Its  comb  was  of  a  deep  red  color,  abnormally  so,  the  tips  bei 
somewhat  black.  On  dissection,  its  general  viscera  presented  nothi 
peculiar,  but  on  removing  that  of  the  thorax  and  abdomen,  the  li 
3xcepted,  I  observed,  on  the  intercostal  muscles  bordering  the  rib®,  wi 
'csembled  a  superficial  redtlish  pigment,  in  streaks,  while  small  spec 
.f  v<)>nouA  forms  covered  the  lining  of  the  abdominsbl  cavity.    These' 
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"om  the  size  of  a  pin  point  to  that  of  a  small  pin  head.    On  removing 

11  portiou  of  this  colored  substance,  and  viewing  it  under  a  suitable 

>f  the  microscope,  I  found  it  to  consist  of  living  mites  (acari)^  in 

I     jes  of  growth.    I  next  removed  a  small  i)ortion  of  the  lung 

,  ]      ,  placing  it  under  the  microscope,  again  discovered  several 
miles.    Another  portion  was  removed  ^m  the  lungs,  not  ex- 

ig  half  a  grain  in  weight,  when  three  more  mites  were  discovered, 
last  were  so  lively  that  it  was  difficult  to  keep  them  long  in  view 

lit  changing  the  glass  slips  on  which  they  were  placed, 
nite  closely  resembles  Cytoleichus  «arcopfoi^es  (M6gnin),  although 

IK    es  has  not  hitherto  been  found  in  such  habitats  as  above  de- 
M^gnin  states  that  the  Cytoleichus  sarcoptaides  causes  the  death 

o  wild  and  domestic  fowl :  *'  They  are  found  in  the  air-passages 

lungs,  in  the  bronchial  tubes  and  their  divisions,  in  the  bones  with 
the  air  sacs  communicate,  and  in  other  cavities.  They  are  also 
in  the  bronchi  of  birds,  and,  when  they  are  extremely  numerous, 
titillations  of  the  bronchial  mucous  membrane,  indicated  by  a 
cough,  in  some  cases  causing  symptoms  of  asphyxia  and  conges- 

o  which  the  birds  may  succumb.^    He  instances  an  example  in  the 

)f  a  pheasant,  in  which,  when  dissected,  this  obstruction  of  the 

tii  was  well  manifested*    (See  cuts  1  and  2.) 


Cytoleichns  sarcoptoldea. 


Lamlnosloptea  g^Iliiiomm. 


k  it  probable  that  these  mites,  after  they  have  effected  a  lodg- 
m  the  lungs,  bore  through  the  pleura  and  invade  the  thoracic  and 
rial  cavities,  where  they  breed  in  large  numbers,  producing  great 
ion  and  ultimately  death. 

it  two  months  after  the  first  dissection,  a  second  fowl  in  a  mori- 

condition  was  brought  to  me  by  the  same  gentlemen  who  brought 

•fit.    The  comb  of  this  fowl  was  highly  engorged,  and  the  tips  wore 

Its  croi>  was  greatly  distended.    It  was  unable  to  stand  up, 

leil  with  difficulty,  yet  exhibited  considerable  strength  when  about 

killed.    It  had  been  sickly  for  the  previous  four  weeks.    I  took 

ition  in  this  case  to  remove  the  skin,  so  that  I  could  examine 

uar  tissue,  when  I  observed  great  numbers  of  small,  white, 

specks,  of  various  dimensions,  varying  in  size  from  the  one-hun- 

an  inch  to  the  one-twelfth  of  an  inch  in  diameter.    When 

lej  the  microscope,  the  tissue  showed  within  its  folds  and  cell 

>ini     rous  mites,  wliich  proved  on  examination  to  be  Laviino- 

nim  (Megnin).* 

e  determinatioD  of  these  Mites  I  am  indebted  to  Dr.  C.  Y.  BUey. 
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Farther  investigation  showed  that  the  opaqae  markings  above  alluded 
to  contained,  in  many  instances,  the  remains  of  one  or  more  of  l^ese 
mites.  The  substance  of  the  opaque  specks  was  calcareous.  Thebabi* 
tat  of  these  mites  seemed  to  be  confined  to  the  cellular  tissue  wholly. 
I  examined  the  viscera  and  cavities  of  this  fowl,  but  found  neither  lir- 
ing  mites  nor  their  remains  nor  calcareous  specks.  Megnin  states  that 
in  Europe  tbis  acarus  has  been  found  in  all  turkey  hens,  and  especidly 
in  foreign  turkeys  of  the  family  Phasania.  He  says  that  these  acari 
gather  in  millions  in  the  cellular  tissue  and  destroy  the  fibers,  but  \7ith- 
out  causing  any  other  change  than  the  production  of  the  calcareous  con- 
cretions spoken  of.  He  further  says :  "  They  have  been  noticed  in  such 
numbers  in  old  birds  as  to  leave  no  doubt  as  to  their  being  the  cause  of 
death."  The  existence  of  either  of  the  mites  above  described  in  Ameri- 
can fowl  has  not  hitherto  been  known.  In  this  same  fowl  I  found  thou* 
sands  of  encysted  nematoids,  resembling,  when  viewed  under  a  low 
power  of  the  microscope,  trichina  spiralis ;  but  when  removed  from 
their  watery  cysts  and  viewed  under  a  power  of  about  600  diameters, 
they  seemed,  to  be  of  an  undescribed  species. 

These  encysted  worms  arc  wholly  confined  to  the  muscular  coating  of 
the  stomach  and  intestines. 

On  examining  a  third  fowl,  which  was  dead  when  brought  to  1 1 
found  in  its  cellular  tissue  numerous  mites  of  the  species  galUtwr  , 
above  described.  From  the  results  of  these  examinations,  it  se< 
probable  that  a  considerable  amount  of  disease  prevailing  among  Amen- 
can  domestic  fowls  and  not  referable  to  any  known  type,  may  be  due  to 
the  presence  of  such  parasites  as  I  found  in  the  cases  above  mentioned. 
Investigation  in  this  direction  may  therefore  have  an  important  bear- 
ing on  the  healthful  raising  of  domestic  fowls. 

1  would  suggest  that  carbolic  acid,  or  other  disinfectants,  sprinkled 
in  and  about  nests  and  on  the  floors  of  henneries,  might  prove  useful aa 
an  antidote  in  cases  similar  to  the  above,  as  well  as  in  cases  where  the 
exterior  of  the  fowl  is  infested.  Since  this  discovery  was  made,  a  West 
ern  correspondent,  Mr.  T.  B.  Eedding, writes  from  Greencastle,  Ind.,  tha' 
the  identical  species  of  mite  described  above  ha«  been  found  in  dom 
tic  fowls  in  his  locality. 

FUNGI. 

I  have  prepared  a  collection  of  water-color  drawings,  numbering  abou 
eight  hundred  plates,  representing  the  leading  types  of  the  gene  * 
species  of  fungi,  embracing  many  of  the  edible  and  poisonous  spec 
found  in  the  United  States,  together  with  the  types  of  genera  an* 
species  of  the  principal  microscopic  fungi  which  pre>  on  living  plant 
or  are  otherwise  prejudicial  to  their  healthy  growth. 

The  edible  fungi  of  the  United  States  at  present  known  consist  ( 
about  one  hundred  and  thirty  species.  Mycologists  and  others  int© 
ested  will  probably  find  in  this  exhibit  a  larger  number  of  drawings  < 
aative  species  than  can  be  found  elsewhere. 

The  microscopic  fungi  are  selected  from  collections  made  by  Dr.  1 
O.  Cooke,  Prof.  Charles  Peck,  Dr.  Curtis,  and  other  noted  mycologist 
many  o^*  +hem  having  been  prepared  especially  for  this  division. 
'yavfi  iK.    )-- »Mi>'*'*d  r   ^-^a^iriptive  catalogue  of  this  collection. 

''^»Tt     j¥  butter  and  other  FATS. 

I  ittit.  u>\>  'i^iit  years  ago  I  made  my  first  experiments  relating  1 
•teomargarine  ciud  butter,  my  prime  object  being  to  find  a  mode  t 
^hich  these  substances  could  be  distinguished  one  from  the  otl 
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occasion  for  experiment  has  since  been  afforded,  in  tests  of 

iples  of  uncertain  or  suspicious  origin,  and  I  have  made  the 

that  when  it  is  boiled  and  cooled  slowly  for  a  period  of 

y-ioar  hours,  at  a  temperature  of  from  50°  to  70<^  F.,  it  not  only 

les  crystallized,  but,  with  proper  mounting  and  the  use  of  polarized 

it  exhibits  on  each  cr^'stal  a  well-defiued  figure,  resembling  what 

rn  as  the  cross  of  St.  Andrew.  In  course  of  time,  the  period 
ig  from  a  few  days  to  a  few  weeks,  accordiug  to  the  quality  of  the 
*  used  and  the  temperature  to  which  it  is  exposed,  the  crystals, 
at  first  are  globular,  degenerate,  giviug  way  to  numerous  rosette- 
»rms  peculiar  to  butter. 

»ve  also  demonstrated  that  the  crystals  of  butter  and  lard  re- 
rely  difi'er  essentially  from  each  other,  and  may  be  distinguished 

one  from  the  other,  when  properly  prepared.  The  crystals  of 
•made  butter,  when  boiled,  are  globular  and  present  a  dotted  ap- 
ice,  due  to  the  projection  of  numerous  short  spines.  Those  of 
lave  long  biserrated  spines  proceeding  from  a  common  center, 
lard  gives  a  strictly  stellar  or  star  like  form,  proceeding  from  a 
opaque  center,  which  appears  tobe  granulated, 
je  new  facts  led  mo  to  experiment  with  other  fats,  vegetable  and 
I,  with  a  view  to  determining  whether  the  fats  of  other  animals 
vegetables  may  not  have  other  crystalline  forms  peculiar  to  them- 
and  of  such  definite  structure  as  might  lead  to  their  detection 
fraudulently  combined  with  other  fats  in  medicinal  compounds, 
'.  have  made  numerous  experiments  to  that  end,  and  have  found 
le  normal  crystals  of  several  fats,  which  have  not  heretofore  been 
led  with  miificient  accuracy,  maybe  distinguished  from  all  others 
J*  examined.    For  example,  cacao  butter,  when  its  consistency  is 

ich  reduced  with  sweet  oil,  gives  a  most  beautiful  and  perfect 

crystal.     Spermaceti,  white  beeswax  and  paraftine,  treated  in 

3  way  give  other  forms,  but  as  yet  I  am  unable  to  obtain  the 

crystalline  forms  of  these  last-mentioned  fats, 
utility  of  these  investigations  in  animal  and  vegetable  fats  may 
rred  from  the  fact  that  in  each  of  the  i)rosecutions  lately  brought 

fraudulent  butter  dealers  and  venders,  in  the  city  of  Washiug- 
le  accused,  in  every  instance;,  acknowledged  that  my  evidence 

them  was  correct,  and  that  they  had  sold  tallow  compounds  as 

i  result  of  this  detection  of  fraudulent  compounds,  about  sixty 
re,  men  and  women,  who,  under  the  guise  of  farmers,  have  been 
g  for  sale,  from  door  to  door,  comi)ounds  of  tallow,  lard,  and  cot- 
Sd  oil,  mixed  with  inferior  butter,  as  genuine  creamery  butter, 
baudoned  their  calling. 

EXAMINATION   OF   BUTTER   AND   ITS   SUBSTITUTES. 

laking  examinations  of  butter  and  its  substitutes,  a  specimen  of 

ipected  article  is  placed  between  two  small  pieces  of  glass,  using 

the  ordinary  microscopic  slide  3  by  1  inch,  and  for  the  other  a 

roscopic  disk;  then  compress  the  specimen  sufiiciently  to  give 

u^anslucent  cloud.     If  white  opaque  particles  are  observed  be- 

glasses,  there  is  reason  to  believe  that  the  substance  is  a 

[M>imd.    If  the  experimenter  will  first  practice  with  lard  in  an 

of  moderate  temperature,  he  will  observe  the  white  specks 

to.    Should  the  cloud  be  very  even  throughout,  it  is 

pure  butter  or  newly-made  butterine. 
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Before  proceeding  further  with  the  microscope  a  portion  of  the  e 
pies  is  usually  submitted  for  examination  to  a  test  with  snlphnric  a 

While  these  two  simple  tests  will  always  distinguish  true  oleoma 
riue  from  butter  their  result  is  less  decisive  in  the  case  of  butter 
owipg  to  its  containing  a  considerable  proportion  of  butter.  Hen< 
is  oi'ten  necessary  to  subject  what  appears  to  be  genuine  butter 
closer  examination.  When  this  is  the  case,  resort  is  again  had  to 
microscope,  first  removing  any  salt  present  by  pressing  a  portion  of 
substance  through  the  meshes  of  fine  cambric  muslin,  then  moun; 
the  specimen  with  as  little  friction  as  possible,  and  viewing  it  by  !> 
transmitted  light  under  a  power  of  about  75  diameters.  If  welldefi 
crystals  of  fat  are  present  they  are  at  once  seen.  Should  tbe  crys 
be  in  the  amorphous  state  they  may  not  be  seen  in  this  way.  1 1 
resort  to  polarized  light  when  very  minute  fatty  crystals  are  at  c 
detected,  if  present^  provided  the  polarizer  is  rotated  until  its  face  ai 
is  at  right  angles  with  that  of  the  analyzer.  Push  the  polarizer  d< 
as  low  as  the  stand  will  permit.  By  this  means  a  darker  grouu< 
produced,  and  the  bright  specks  or  light  shades  of  fat  will  app 
view  over  the  dark  ground. 

When  amorphous  crystals  are  detected  by  this  means  it  is  desirabl 
ascertain  whether  they  are  of  beef  or  lard. 

Boil  about  1  ounce  of  the  substance  and  cool  it  slowly.  The  i 
step  is  to  examine  under  the  microscope  a  portion  of  it  thus  prepa 
To  accomplish  this  it  will  be  necessary  to  prepare  by  any  of  the  \ 
known  means  on  a  glass  slide  of  1  by  3  inches,  a  varnish  ring  one  1 
dredth  of  an  inch  in  thickness  when  dry.  Put  a  single  drop  of 
thick,  transparent  oil  within  the  varnish  circle  and  place  in  contact ' 
the  oil  a  very  small  portion  of  the  suspected  substance.  Use  a  pc 
such  as  that  of  a  pin  or  needle,  to  separate  the  floating  fatty  subst; 
into  very  fine  granules  (crystals).  Place  a  suitable  glass  disl 
*' cover''  over  the  oil  and  press  it  gently  down  so  that  it  will  con 
contact  with  the  varnish  ring,  which  should  receive  one  coat  of  var 
just  before  the  slide  is  used  and  should  be  of  sufficient  thickn 
protect  the  crystals  from  pressure  by  the  cover.  The  object  may 
be  viewed  by  plain  transmitted  light.  If  the  crystals  exhibit  a  ' 
defined  stellar  form,  such  as  Figs/ 13,  14,  or  15,  the  substance  is  I 
if  such  as  18  it  is  beef  fa*.  The  latter  should  be  viewed  with  the 
powers,  so  as  to  observe  the  biserrated  form  of  the  individual  spin 
which  the  perfect  crj'stal  consists.  If  butter  crystals  are  present, 
may  be  of  one  or  both  forms,  globular  or  rosette.  (See  Figs.  7, 8, 9, 
5,  Plate  1.) 

In  Plate  I,  Fig.  1  represents  the  crystals  of  boiled  butter  as  see 
a  pocket  lens:  Fig.  2,  highly  magnified  crystals  of  butter  from  a  b 
of  Shorthorn,  Devon,  and  Tennessee  native  cattle,  showing  the  "  cr 
under  polarized  light ;  Fig.  3,  crystals  of  butter  from  a  breed  of 
Alderney ;  Fig.  4,  higlily  magnified  crystals  of  Tennessee  butter  u 
)lain  transmitted  light;  Fig.  5,  a  budding  crystal  of  Tennessee  bu 
Tig.  6,  the  indented  crystal  peculiar  to  Tennessee  butter  of  this  gr 
fi'ig.  7,  a  crystal  of  butter  from  Huron  County,  Ohio ;  Fig.  8,  the  ro 
lorm  of  secondary  crystallization  of  butter  as  seen  under  polarized 
'^m\  selenitc  plate;  Fig.  9,  secondary  crystallization  of  butter  unde 
-arized  light  without  selenite  plate ;  Fig.  10,  a  crystal  of  butter  u 
Dolarized  light  and  selenite  plate ;  Fig.  11,  a  crystal  of  oleomargi 
inder  polarized  light,  in  which  sample  a  large  x)roportion  of  butter  is 
bined  with  lard,  the  presence  of  butter  being  indicated  by  tbe  "cr 
and  that  of  lard  by  "  spines  " ;  Fig.  12,  the  same  crystal  under  polai 
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light  and  selenite  plate ;  Fig.  13,  pressed  lard  under  transmitted  light ; 
Fig.  14,  rendered  lard,  strained  to  remove  nitrogenous  bodies ;  Fig.  15, 
the  same  crystal  under  polarized  light  and  selenite  plate ;  Fig.  IG,  homo- 
geneous olemargarine  under  polarized  light  and  selenite  plate  5  Fig.  17, 
pure  bntter  under  polarized  light  and  selenite  plate ;  Fig.  18,  beef  fat 
higlily  magnified  under  polarized  light  and  selenite  plate.    The  magni- 
fying power  employed  in  the  investigation  of  the  above  crystals,  with 
the  exception  of  Fig.  18,  varies  from  ten  to  five  hundred  diameters,  and 
in  Fig.  18  firom  seventy-five  to  five  hundred  diameters. 

TO  SEPARATE  BUTTER  CRYSTALS. 

The  method  employed  to  crystallize  butter  and  separate  the  crystals, 
80  that  they  may  be  seen  by  the  naked  eye,  is  this :  Procure  a  speci- 
men of  pure  butter  and  boil  it  in  a  test  tube  or  tin  pan  for  a  period 
of  several  seconds,  pour  the  liquid  portion  off  in  a  cup  or  other  suita- 
ble vessel,  and  put  it  in  a  cool  place  to  crystallize;  allow  the  cooling 
process  to  continue  from  twelve  to  twenty-four  hours.  Kemove  with 
the  point  of  a  i;)enknife  a  few  grains  of  the  butter  thus  treated,  place  it 
on  a  slip  of  glass  and  pour  over  it  a  few  drops  of  alcohol.  The  crys- 
tals may  then  be  easily  separated  from  each  otl^r  by  means  of  a  needle. 
A  solution  of  alcohol  in  a  concentrated  solution  of  pure  carbolic  acid  in 
the  proportion  of  ten  parts  by  measure  of  the  first  to  one  part  of  the 
Ust,  will  prove  more  satisfactory  in  separating  the  crystals  than  alcohol 
alone.  If  the  crystals  are  viewed  by  a  pocket  lens  they  will  appear  like 
so  many  insect  eggs.  (See  Fig.  1.)  Beef  and  lard  fats  may  be  treated 
in  like  manner,  but  in  practice  it  will  be  found  that  the  crystals  of  these 
htB  are  not  so  easily  separated,  owing  to  their  long  spines  interlocking 
with  each  other.  Nine  years  ago,  whUe  making  some  experiments  with 
hatter,  I  first  observed  that  bofied  butter  exhibited  small  crystals  some- 
what stellar,  but  gave  no  further  attention  to  the  fact  until  May  last. 
For  the  purpose  of  determining  the  real  character  of  the  crystals  I  pro- 
cored  a  sample  of  pure  dairy  butter  from  Ohio.  This  was  boiled,  and 
when  cold  I  examined  it  under  a  power  of  75  diameters.  To  my  surprise 
f lobular  bodies  were  found,  having  apparently  a  very  fine  fibrous  struct- 
ure. When  subjected  to  polarized  light  a  cross  consisting  of  arms  of 
equal  length  was  observed  on  each  crystal.    (See  Figs.  2  and  3.)    On 

ting  the  poles  the  cross  of  each  crystal  rotated.    On  rotating  the 
fi      on  which  the  specimen  of  butter  was  mounted  the  crosses  remained 

nonary,  thus  showing  that  the  appearance  of  the  cross  depends  ou 
lue  fact  that  the  crystals  are  (1)  globular,  (2)  polarizing  bodies,  (3)  trans- 
lucent, and  (4)  comparatively  smooth.  Were  they  opaque  or  non-polar- 
izing, or  did  they  consist  of  long  spines  causing  great  divergence  of  the 
wjs  of  light,  no  image  of  the  cross  would  be  visible.  But  from  whatever 
cause  the  appearance  of  the  cross  on  butter  crystals  arises,  its  constant 
nppearance  on  new  butter  under  the  conditions  above  described  is  a  fact 
hevond  any  question,  and,  so  far  as  my  experience  goes,  the  better  the 
i  lity  of  the  butter,  the  more  clearly  defined  is  the  cross.  It  is  black, 
i    je,*and  well  defined.    When  these  crystals  are  under  polarized  light 

a  selenite  plate,  they  exhibit  all  the  colors  of  the  rainbow  and  are 
rjceediugly  interesting  objects.    (See  Fig.  10.) 
bi  order  to  leave  no  room  for  doubt  respecting  these  crystals  being 

ih'ar  to  butter,  I  had  cream  churned,  through  the  kindness  of  Mr. 

^  K.  Ward,  of  Washington,  and  a  fine  sample  of  granulated  but- 

in  my  presence,  a  portion  of  which  was  secured  5  also  a  portion 

:r  from*  another  lot  made  in  my  absence.    The  first  lot  was  made 

7  AO— ^86 
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of  pure  Aldemey  cream,  the  second  from  mixed  cream.  The  sai 
Avero  kept  apart  in  separate  boxes,  boiled,  cooled  slowly,  and  exan 
a<;cordiDg  to  the  methods  described.  Both  samples  gave  the  glol 
crystals,  showing  the  cross.  These  crystals  varied  in  diameter 
fifteen  ten-thousandths  to  one  one-hundredth  of  an  inch.  Very 
crystals,  such  as  the  latter,  show  the  cross  but  dimly,  while  the 
ones  show  it  distinctly.  To  this  date  I  have  received  several  i 
of  butter  from  Tennessee,  Ohio,  New  York,  Maryland,  Virginia,  an 
District  of  Columbia.  All  exhibited  one  or  both  forms  of  the  orj 
common  to  butter,  but  generally  the  globular  only.  Pure  mark 
store  butter,  which  has  been  exposed  to  high  temperature  for  se 
months,  exhibits  a  greater  number  of  the  rosette  forms,  measuring 
about  fifteen  ten-thousandths  of  an  inch.  In  general  it  may  be 
that,  as  butter  loses  its  freshness,  either  through  age,  heat,  or  • 
causes,  the  globular  crystals,  with  the  cross  which  appears  upon  1 
tend  to  give  way  to  the  rosette-like  forms  shown  in  Figs.  8  and  9, ' 
inferior  butter  appears  to  show  the  rosette-like  forms  much  sooner 
that  of  the  best  quality.  These  latter  forms  appear  to  result  troi 
breaking  up  of  the  globular  crystals,  in  the  center  of  which  speck 
speck  appears  to  expand  into  the  rosette-like  form  and  float  i 
(See  Fig.  5.) 

In  examining  the  two  butters  received  from  Mr.  Ward,  I  obser 
material  diflference  in  their  appearance.  Although  all  exhibite< 
peculiar  typical  cross  of  St.  Andrew,  some  brands  exhibited  glo 
crystals  much  more  bright  in  color  than  others.  The  butter  rec 
from  Tennessee  exhibited  a  peculiar  indentation  in  the  large  cryi 
and  so  well  defined  is  this  peculiarity  that  tins  brand  may  at  once 
tinguished  from  all  others  I  have  yet  exauiiiied.  (See  Fig.  6.)  Sc 
butters  examined  in  May  last,  made  fron  milk  of  cows  f^  on  dry 
exhibited  crystals  more  brilliant  in  appearance  than  those  fed  on 
in  July.  1  think  it  probable  that  the  butter  crystals  of  different  b 
may  yet  be  distinguished  from  each  other  by  some  marked  peculiai 
although  preserving  always  well-defined  features  common  to  butt 

The  globular  crystals  of  some  butters  are  exceedingly  trauspa 
in  this  case  a  very  low  power  of  the  microscope  should  be  used  fi 
aminations ;  an  inch  and  a  half  objective  serves  the  purpose. 

Exceedingly  small  globular  butter  crj^stals  may  arise  from  one  o 
causes,  such  as  from  the  oily  characters  of  the  butter,  or  by  cool  in 
boiled  butter  too  quickly.  All  boiled  samples  should  be  kept  in  a 
cool  place  to  prevent  the  crystals  from  passing  to  the  secondary 
characterized  by  the  rosette-like  forms.  At  high  temperature,  su 
100^  F.,  the  globular  crystals  all  dissolve.  Should  these  precai 
je  neglected  effective  crystallization  will  not  take  place  and  the 
«\  ill  not  be  discovered. 

MOUNTING  BUTTER  CEYSTALS. 

\  practical  microscopist  will  readily  perceive  that  from  the  very  n 
*t  the  crystals  great  care  must  be  exercised  in  mounting  them, 
^lobular  crystals  should  not  be  crushed;  neither  should  the^'  be  ex| 
o  light  except  when  necessary,  or  to  a  temperature  of  over  70*^  c 
*.  At  050  1  found  the  crystals  of  Tennessee  butter  dissolve  whi' 
''^ard  ^"''*^*^^^ '*^v'*^*'*i*^  ***^^^"*  2nin»    on»n(>rjtf.i   » r'^tained  very  nearly 

.     1   ^-  ^Y*'^-  I.,  ••     alt  tii(    >uvAv  their  normal  crystal 

.^.x.^.  *^r     ••-     '         I  ti  ,.JL    '  trt  sweet     >-     When  cold,  the  (5onipo 
dh'-}\i    u    -    ..        .,,<iy*»n*      \    MfMi^       "ip^'Ho  buttcr  should  be 
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80  liquid  when  cold  that  its  crystals  will  swim  incrusted  on  the  surface 
of  the  oil.  When  a  little  of  this  floating  incrnstation  is  braised  gently 
in  oil  and  moonted,  beaatiful  discoid  crystals  will  appear  ander  l£e  mi- 
mmpe.  When  normal  crystals  of  fat  of  any  description  are  mounted 
in  oil  it  is  difficult  to  preserve  specimens  of  them  for  a  long  period, 
owing  to  their  tendency  to  dissolve,  especially  at  temperatures  exceeding 
9iPf, 

OHEMlCiX.    TESTS  FOB    BUTTER,   OLEOMABaARINE,  AND  BUTTEBINE. 

Oleomargarine  made  under  the  French  patent,  consisting  mostly  of 
l)etf  fat,  is  easily  detected  by  pouring  a  few  drops  of  concentrated  sul- 
I'buric  acid  on  a  portion  about  the  size  of  a  bean  and  mixing  quickly 
with  a  glass  rod.  The  mass  at  once  assumes  a  light  amber  tint,  soon 
taming  darker  and  richer  in  color.  After  a  period  of  from  fifteen  to 
thirty  minutes  it  turns  to  a  well-deflned  crimson  scarlet.  After  a  lapse 
of  twenty-four  hours  it  becomes  the  color  of  dark  walnut. 

^Vithiu  the  last  six  months  I  have  failed  to  find  any  of  this  grade  of 
butter  substitute  in  Washington  markets.  It  is  giving  way  to  various 
cheaper  compounds,  known  as  butterine. 

True  oleomargarine  may  be  detected  also  by  boiling  a  sample  of  it  in 
an  iron  spoon,  when  the  odor  of  burnt  fkt  is  given  on.  Butterine  can- 
not be  tested  by  this  process  satisfactorily,  owing  to  the  presence  of 
butter  in  the  mixture,  the  butyric  acid  of  the  butter  being  the  most 
prominent  odor  observed. 

If  samples  of  pure  butter,  oleomargarine,  and  butterine  are  exposed  to 
a  temperature  of  75^  F.,  for  a  period  of  one  hour,  the  last  named  will 
become  slightly  glossy,  and  at  85^  will  become  almost  semi-fluid,  while 
the  other  two  samples  named  will  not  appear  to  the  naked  eye  to  be 
thos  afifected  and  will  preserve  their  sharp  angles. 

When  oleomargarine  or  butterine  is  newly  made,  crystals  of  fat  are 
seldom  observed  in  it  when  viewed  under  the  microscope;  but  in  course 
of  time,  owing  to  their  being  subjected  to  light  and  increased  rise  of 
temperature  in  the  stores,  both  exhibit  crystals  of  fat  more  or  less.  In 
the  batter  substitutes  of  conimerce,  the  crystals  are  seldom  absent,  but 
dark,  nitrogenous,  yellow,  translucent  bodies  are  always  seen  in  them 
and  ire  characteristic  of  them.  These  latter  substances  are  never  found 
iapore  butter.  When  butter  substitutes  are  sold  as  butter,  they  ex- 
liibit  only  the  faiat  odor  and  taste  of  butter,  and  one  is  puzzlea  to  know 
whether  the  article  is  genuine  or  not.  In  such  cases  it  will  generally  be 
fiMmd  to  be  either  oleomargarine  or  butterine.  When  the  suspected 
snbstance  has  a  bad  odor,  and  tastes  like  butter,  it  is  probably  old  but- 
ter, provided  it  exhibits  no  dark  yellow  bodies  when  viewed  under  a 
power  varying  from  76  to  260  diameters. 

HOW  TO  DETECT  THE  CRYSTALS  OF  LABD  BY  THE  NAKED  EYE. 

Procure  a  piece  of  glass;  place  a  small  portion  of  the  lard  on  it,  cov- 

it  with  a  thick  microscopic  glass  disk ;  press  the  parts  together  so 

u  form  a  thin  film  of  the  lard  between,  as  described  in  the  case  of 

View  the  glass  and  lard  thus  secured  before  a  strong  light, 

Rrhite  specks  will  be  observed  in  the  lard.    The  transparent  por- 

repr       its  the  oil,  the  white  specks  the  crystals  of  fat.    Jn  this 

n    Y  frequently  be  detected  in  oleomargarine  and  butterine. 

•  treated  in  this  way  exhibits  a  plain,  even  color.     Mixed 

re  a  streaky  appearance,  owing  to  their  different  densities 


100    RErORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

GENERAL  NOTES. 

Oleomargarine,  when  made  under  the  formula  of  the  French  pat( 
is  composed  mostly  of  beef  fat  churned  with  milk  and  colored  with 
natto. 

Butteriue  is  said  to  be  composed  of  the  proportion  of  lard,  4  pouB 
tallow,  4  pounds,  and  creamery  butter,  2  pounds.    A  lower  gradt 
made  as  follows:  Cotton-seed  oil,  4  pounds;  tallow,  4  pounds; 
grade  of  butter,  2  pounds. 

It  will  be  seen,  from  the  two  compositions  of  butterine  above  gi^ 
that  the  sulphuric-acid  test  would  act  differently  in  each  case.  I  th 
fore  advise  the  polariscopic  test  as  the  most  effective  for  these  con 
sitions. 

EDIBLE  MUSHROOMS  OF  THE  UNITED  STATES. 

For  several  years  past,  the  microscopic  division  of  the  Departme 
Agriculture  has  been  in  receipt  of  numerous  letters  from  its  reg 
correspondents  and  others,  from  which  it  appears  that,  in  various  lo< 
ties  representing  almost  every  section  and  climate  of  the  Union,  tl 
are  found  large  quantities  of  edible  mushrooms  and  other  allied  fu 
few  of  which  are,  however,  utilized,  owing  to  the  inability  of  the  g 
majority  of  the  people  to  distinguish  the  edible  species  from  the  poi 
ous  ones.    To  obtain  some  clear  and  trustworthy  ciiteria  by  whic 
make  this  essential  distinction,  has  been  the  object  of  the  various  ( 
munications  received,  and  in  view  of  the  highly  nutritious  prope 
this  class  of  esculents,  and  of  the  great  possible  value  of  their  aggr 
product  as  indicated  by  the  vast  quantities  produced  in  countr       vj 
attention  is  given  to  their  cultivation,  the  importance  of  a  satis 
answer  to  these  inquiries  will  be  readily  appreciated. 

POOD  VALUE  OP  MUSHROOMS. 

Rohllrausch  and  Siegel,  who  claim  to  have  made  exhaustive  inv 

gations  into  the  food  values  of  mushrooms,  state  that  "many  8p< 

deserve  to  bo  placed  beside  meat  as  sources  of  nitrogenous  nutrimc 

and  their  analysis,  if  correct,  fully  bears  out  the  stattement.    They 

in  100  parts  of  dried  jMorcJiella  esculenta  35.18  per  cent,  of  protein 

Eelvella  esculenta  26.31  per  cent,  of  protein,  from  46  to  49  per  cen 

potassium,  salts,  and  phosphoric  acid,  2.3  per  cent,  of  fatty  matter, 

a  considerable  quantity  of  sugar.    The  Bolettcs  edulis  they  represei 

containing  in  100  jjarts  of  the  dried  substance  22.82  per  cent,  of  pro 

The  nitrogenous  values  of  different  foods  as  compared  with  the  m 

-^om  are  stated  as  follows :  Protein  substance  calculated  for  100  \ 

•i  biead,  8.03;  of  oatmeal,  9.74;  of  barley-bread,  O.oO;  of  legumi 

ruits,  27.05  ;  of  potatoes,  4.85 ;  of  mushrooms,  33.0.     A  much  larger 

)ortion  of  the  various  kinds  of  mushrooms  are  edible  than  is  genei 

^npposed,  but  a  prejudice  has  grown  up  concerning  them  in  this  c 

'  which  will  take  some  time  to  eradicate ;  nevertheless,  they 

bute  s^  "^nsiderable  a  portion  of  the  food  i)roduct  of  the  world 

e  n^oT-  .11  tT>«ir  value  will  not  be  permanently  overlooked,  e< 

all^  ,   .v/ujider  our  large  accessions  of  ])opulation  from  e 

'     »  the  mushroom  is  a  fiimiliar  and  much-prized  edible. 

;ic  '       •  i**'^  ^"»n«  f-   I    :  -ery  large  article  of  consumption 

•''"^  v       1  iroom  beds  cultivated  in  the  caves 

•  "—    •  '^v  •  r  If  V  ^ry  is  mentioned  as  ooutaii 
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21  miles  of  beds,  and  producing  not  less  than  3,000  pounds  in 
daily.  Another  at  Frepillon  contains  16  miles  of  beds.  The 
bs  and  quarries  of  Paris  and  vicinity  and  the  caves  of  Mouhn 
•cLe,  Sous  Bicetre,  and  Bagnoux  produce  immense  quantities  of 
•ms.     'J'hey  are  all  under  Government  supervision  and  are  reg- 

»ected  like  the  mines. 

shrooni  which  is  cultivated  in  these  quarries  and  caves  almost 
xclnsioii  of  all  others  is  the  '*Snow  Ball,"  Agaricus  artensis, 
fle  is  held  in  high  esteem  and  is  largely  exported.  In  1872  the 
'  of  truffles  exported  from  France  was  valued  at  over  3,(KH),000 
nid  in  1S71)  at  nearly  10,000,000  francs.  Immense  quantities  of 
*icw.v  deUeioans  are  sold  in  the  Marseilles  markets.  The  Fisinlinn 
is  also  in  great  demand,  and  many  other  varieties  appear  from 
time  in  the  markets  throughout  France.  The  Chinese,  who  are 
r  the  care  bestowed  on  their  esculent  vegetation,  use  large  quan- 
the  edible  fungi,  importing  largely  from  Japan  and  Tahiti.  The 
edible  fungi  from  Tahiti  to  China  commenced  about  the  year 
1  1868  only  70  tons  were  shipped,  in  1873,  135  tons  were  ex- 
o  China,  and  in  1874,  152  tons  were  exported, 
alue  of  the  mushrooms  imported  by  Shanghai  from  Tahiti  in 
5  107,000  taels,  and  in  1873, 138,800  taels— the  tael  is  worth  about 
ing.  The  fungus  shipped,  Exidia  auricula  indcc^  is  said  to  be 
b  in  fnngine  and  nitrogen.  It  is  a  very  bulky  freight,  10  tons 
is  much  room  as  30  ton«  of  ordinary  freight. 
y  laudable  practice  of  the  Chinese  Government  alluded  to  in  an 
journal,  and  which  might  perhaps  be  advantageously  adopted 
ountry,  is  the  publishing  for  annual  gratuitous  distribution  of 
is  treatises  describing  the  different  herbs  which  can  be  utilized 
?  or  in  part  for  food  purposes.  One  of  these  treatises  is  called 
iti-Famine  Herbal,''  and  consists  of  six  volumes  containing  de- 
is,  with  illustrations,  of  over  400  plants  which  can  be  used  as 
'hese  volumes  are  of  inestimable  value  in  districts  where  the 
of  insects,  drought,  &c.,  have  destroyed  the  grain  and  rice 
id  famine  is  imminent.  The  Japanese  grow  several  species  of 
ungi  in  logs  of  decaying  wood  in  a  manner  peculiar  to  them- 
&nd  aside  from  the  home  consumption  they  in  one  year  exported 
\  mushrooms  to  the  value  of  $60,000.  In  1879  mushrooms  were 
i  from  Japan  to  the  value  of  243,440  yens — the  yen  is  equal  to 
Its.    In  Italy  the  value  of  the  mushroom  as  an  article  of  diet  has 

understood  and  appreciated.  Pliny,  Galen,  and  Dioscorides 
various  esculent  species,  notably  varieties  of  the  truffle,  the 
and  the  puff-ball.  At  Kome  it  has  been  the  custom  of  the  Gov- 
i  to  appoint  inspectors  to  examine  all  the  mushrooms  brought 
market  and  to  reject  such  as  are  poisonous  or  worthless,  which 
wn  into  the  Tiber.  It  was  required  also  that  no  mushrooms 
>e  hawked  about  the  streets,  but  that  all  should  be  sent  to  the 
ot  for  inspection. 

ly  average  of  the  taxed  mushrooms  sold  (all  over  10  pounds 
ed)  in  the  city  of  Rome  alone,  for  the  past  decade,  has  beeu 

at  between  60,000  and  80,000  pounds  weight.    Large  quanti- 

Bhrooms  are  consumed  in  Germany,  Hungary,  Russia  and 

,         in  the  latter  country  a  list  is  published,  by  authority,  of 

ooms  which  upon  official  examination  may  be  sold.    Darwin 

L     "a  del  Fuego  as  the  only  country  where  cryptogamic  plants 
9  article  of  food. 

there  eat  no  vegetable  food  except  a  bright  yellow  fun- 
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gns  allied  to  Bulgarin.  Tu  Euglaud  tlie  common  meadow  mushroom, 
Agaricus  campestris,  is  quite  well  known  and  used  to  a  considerable 
extent  among  tlie  people,  but  there  is  not  that  general  knowledge  and 
use  of  other  species  whicn  obtains  on  the  contment.  Much  has  been 
done  of  late  .years  by  the  Kev.  M.  J.  Berkeley,  Dr.  Ourtia,  Dr.  0.  D. 
Badhani,  Dr.  M.  0.  Cooke,  Worthington  G.  Smith,  Prof.  Charles  Peck, 
an<l  others,  to  disseminate  general  knowledge  on  the  subject  That 
America  is  no  less  rich  in  the  qtiantity  and  variety  of  esculent  ftmgi  Ib 
le^idily  seen  by  the  (act  that  one  hundred  and  eleven  species  of  edible 
fungi  have  bt^en  descibed  by  Rev.  Dr.  Curtis,  State  botanist  of  Bforth 
Carolina,  as  indigenous  to  that  State  alone,  and  late  investigations  show 
that  nearly  all  the  types  common  to  the  countries  of  continental  Europe 
are  found  in  dift'ereut  localities  in  the  United  States.  Dr.  J.  J.Brown, 
of  Sheboygan,  Wisc^onsiu,  writes  that  edible  mushrooms  are  found  in 
his  neighborhood  in  great  abundance. 

In  preparing  this  paper  for  publication  I  have  made  selections  from 
such  specimens  of  edible  fungi  as  have  marked  peculiarities  in  struct- 
ure, habits,  taste,  odor,  color,  juice,  and  change  of  color  of  juice  on  ex- 
posure to  tiie  atmosphere. 

ORANaE  MILK  MUSHROOM. 

This  agaric  is  highly  recommended  by  different  authors.    It  belong* 
to  the  genus  Laetarius,  or  the  milk-bearing  group.    As  agroup,  tk»* 
milk  fungi  are  the  only  ones  which  receive  general  commendation 
esculent.     Lacfarius  (hiieiofius  (Fig.  1  of  Plate  2)  is  easily  distinguish! 
from  any  other  of  the  <rroui»  by  the  orange  or  red-colored  milk  it  ezadt: 
on  being  bruised  or  broken.    The  bruised  parts  turn,  on  exposure,  to 
dull  green  color,  as  does  the  milk  also  on  exposure  to  the  atmos^er 
This  mushroom  has  a  lirm,  juicy  tlesh,  and  the  richly-colored  top  is  co 
monly  but  not  always  marked  with  deeper-colored  zones.    The  8t( 
often  spotted  with  red ;  gills  same  color  as  the  pileus.    It  is  fouiiu 
tir  plantations,  pine,  and  swampy  woods.     It  can  be  distinguished  re» 
ily  from  another  and  a  ])oi.'()n(>us  species,  which  is  similar  in  shape ai 
size,  by  its  deeper  color  and  by  its  orange-colored  milk,  the  milk  of  tt. 
poisonous  species  being  white  and  unchangeable.    The  flavor  of  the  (L  * 
liciosus,  when  cooked,  is  said  to  resemble  that  of  kidney  stew. 

Mode  of  cookiny.—'*  The  rich   griivy  it    produces   is  itw  chief  characteristic,  a**? 
hence  it  coiiniJendH  itHelf  to  make  a  rich  gruvy  sauce,  or  as  an  iii^redieut  in  soups. 
requires  delicate  cookiug,  for,  though  lleHhy,  it  becomes  tough  it  kept  ontbeflreutft  '^ 
all  the  Juice  is  exuded.     Bakiug  is  perhaps  the  best  process  for  this  agaric  to  p^* 
through.'' 

OHANTABBLLE. 

Wherever  found  Canffiarelhuf  cihfniouft  ( Fig.  2)  grows  in  great  proftisio^ 
It  is  very  poi)ular  m  Europe,  where,  in  some  localities,  the  inhabi 
luake  it  their  principal  food,    it  is  e^uiiiy  recognized  by  its  rich  im      ^ 
and  the  peculiar  form  of  its  gills.    It  is  geueraUy  found  in  light  wo 
and  high  situations.    The  pileus  is  lobed  and  irregular  in  shape.    VS 
young  it  is  dome-like,  the  margin  rolled  in ;  as  it  approaches  matui     " 
the  margin  expands,  forming  an  irregular,  wavy  line,  and  is  orange   j^ 
deep  yellow,  somewhat  resembling  that  of  the  yelk  of  an  egg.    It  i' 
youth  title  stalk  is  tough,  white,  and  solid,  becoming  hollow  in  matorL"^ 
The  gills,  which  appear  like  short,  branching  veins,  are  thick  and  wf  ^ 
apart,  and  are  of  the  same  color  as  the  pileus.    The  texture  is  uuoo^' 
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tie  and  dense  and  has  a  pleasant  odor.    Vittadina  com- 
ui  TO  u      of  plums.    It  is  somewhat  dry  and  tongh  in  character, 
1     t  e  requires  slow  and  long  stewing,  with  plenty  of  liquid.    In 

8t  ]g  mi  for  culinary  purposes,  crisp  and  heavy  ones  should  be 
e  1  in  preierence  to  light  and  soft  ones,  beiug  less  likely  to  become 
]  Y  in  cooking.  Some  recommend  soaking  them  in  milk  over  night 
to  them  tender. 

u  unssey  gives  the  following  receipt : 

*      he  moshrooms  across  aod  remove  the  stems,  put  them  into  a  olosely-oovered 
n^cv^^Aii  \fith  a  little  fresh  bntter  and  sweat  them,  take  them  ont|  wipe,  and  stew 
in  vrary  or  fricassee  until  tender  at  the  lowest  possible  temperature ;  a  great  heat 
lys  destroys  the  flavor. 

A  deleterious  species  of  the  cantharellus,  Cwntherellus  aurantiaousj 
often  found  in  rank  grass  or  decaying  herbage,  is  of  the  same  color,  and 
by  a  careless  observer  might  be  taken  for  the  wholesome  species.  A 
little  care  and  attention  to  detail,  however,  will  enable  one  to  distin- 
gnigb  one  from  the  other.  In  the  Cantharellus  aurantiacus  the  giUs  are 
crowded,  thin,  and  of  a  much  deeper  color  than  the  pileus. 

FAIRY  Bma  OHAMPiaNON. 

r      im  oreadeH  (Fig.  3)  is  represented  by  all  mycologists  as  one 
11       highly  davored.     It  grows  in  rings  in  short  pastures  on 
uowus  aud  oy  roadsides,  but  never  in  woods.     It  ia  very  well  marked, 
Bomewbat  tough,  the  solid  stem  particularly  so.    In  color  it  is  a  bright 
bulF.   The  gills  are  wide  apart  and  are  of  a  cream  color.    When  dried 
it  can  be  kei)t  for  years  without  losing  its  flavor.     ^^It  is  much  used  in 
tbe  French  *'a  la  mode"  beef  shops  in  London,  with  the  view  of  flavor- 
ing that  dish."    Badham,  Eev.  M.  J.  Berkeley,  and  Mr.  Worthington  G. 
Smith,  of  England,  highly  recommend  the  fairy  ring  champignon,  and 
it  18  said  by  experts  in  the  culinary  art  that  when  boiled  with  butter  it 
baA  an  exquisitely  rich  aud  delicious  flavor.     Mr.  Berkeley  says  it  is  so 
mmmou  in  some  districts  of  Engluiul  that  bushels  may  be  gathered  in 
a  «la>. 
Another  species  of  this  genus,  found  growing  in  woods  on  dead  leaves, 
to  he  avoided.    The  gills  of  this  species  are  darker  in  color  and  nar- 
rower,   it  has  :i  hairy  down  at  the  base  of  the  stem,  by  which  it  may 
al.^  l>e  distinguished. 

HEDGEHOG   OE   SPINE   3IUSHROOM. 

Tl      Ti^nns,  Hydnnm  repandum  (Fig.  4),  being  so  well  defined,  having 
nstead  of  gills  or  pores,  is  easily  distinguished  from  all  others. 
»  pileus  is  irregiilnr  in  shape,  dei)ressed  in  the  center,  fleshy,  and 
cionamon  or  yellowish  in  color, 
r         tirm  and  white,  turning  slightly  brown  when  bruised.    The 
are  awl-shaped,  of  various  sizes,  crowded  and  running  down, 
'  in  color  than  the  pileus.     Stem  solid,  at  flist  white  and  then  tawny 
)lor:  spores  round  and  white.    There  are  no  poisonous  species 
'nis  genus,  although  some  are  too  tough  to  be  considerexl  edible. 
1      Hydnum  repandum  is  the  most  desirable.    M.  Roques,  an  eminent 
mycologist,  says : 

aeral   ii»e  of  thif;  fnngiiB  throii<;liont  France,  Italy,  and  Gtermany  leayeeno 
^  to  ita  i^od  qualities. 
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It  is  coDimoii  in  oak  aud  pine  woods  in  England.  Mrs.  Hussey  rec 
ommends  stewing  this  mushroom  in  brown  or  white  sauce. 

Cook  slowly  and  for  a  long  time,  andjkecp  well  supplied  with  liqnidy  it  being  nat 
nrally  deficient  in  moisture. 

Its  dry  nature  makes  it  easy  to  preserve,  and  it  may  be  kept  for  i 
great  length  of  time. 

MEADOW  MUSHROOM. 

« 

To  distinguish  the  common  meadow  mushroom,  Agarictis  {2)8al}iota 
canipestris  (Fig.  5),  requires  very  little  discrimination.  The  cap  or  pil 
is  jQieshy,  white,  or  tawny,  sometimes  brownish.  When  it  is  in  its  bes 
condition  for  use  the  gills  are  a  beautiful  pink  in  color ;  ultimately  the; 
become  a  deep  brown,  reaching  nearly  to  the  stem,  which  carries  a  wi*ll 
marked  white  woolly  ring  or  volva.  The  cap  is  usuidly  more  or  les 
adorned  with  minute  silky  fibrils.  The  margin  generally  extends  a  lit 
tic  beyond  the  outer  extremity  of  the  gills.  It  has  an  enticing  fragrance 
and  the  white  flesh  is  sometimes  inclined  tochaiige  to  pink  when  brokeu 
It  grows  in  open  grassy  places,  in  fields  and  rich  pastures,  but  never  ii 
thick  woods. 

It  may  be  prepared  for  the  table  by  stewing  with  butter,  spice,  pan 
ley,  sweet  herbs,  salt,  and  pepper,  and  a  little  pure  lemon  juice.  It  make 
a  fine  catsup,  and  cut  up  in  small  pieces  and  stewed  with  butter  make 
an  agreeable  adjunct  to  a  steak  or  mutton-chop.  The  catsup  may  b 
used  to  give  flavor  to  soup  or  beef  tea. 

This  mushroom  snould  be  eaten  fresh,  and  served  hot. 

Dr.  Bad  ham  says : 

The  mushroom,  having  the  same  proximate  principles  as  meat,  requires,  like  meai 
to  be  cooked  before  these  become  changed. 

Mr.  Worthington  G.  Smith  says : 

The  Agaricus  arvensis  (horse  mushroom)  is  a  species  very  nearly  allied  to  the  mea^lo^ 
mushroom,  and  frequently  grows  with  it,  but  is  coarser,  aud  has  not  the  same  < 
cious  flavor.  It  is  usuall  y  much  larger,  often  attaining  enormous  dimensions  j  it  U 
a  brownish  yellow  as  soon  as  broken  or  bruised.  The  top  in  good  specimens  is  8m0v< 
and  snowy  whi  te ;  the  gills  are  not  the  pure  pink  of  the  meado  w  mnsnroom,  bat  a  dirtj 
brownish  white,  ultimately  becoming  brown.  It  has  a  big,  ragged  flocoose  ring,  an 
the  pithy  stem  is  inclined  to  be  hollow. 

MANED  AaABIO. 

The  maned  agaric,  Ooprinus  comatiM  (Fig.  6),  is  considered  one  of 
most  delicious  of  all  the  mushroom  tribe  when  in  its  young  conditiui 
The  cap  is  at  first  cylindrical,  ultimately  bell-shaped.    It  is  expands 
nore  or  less  scaly,  and  soon  splits  longitudinally.    The  epidermis  is  thii 
^t^^h.  thick  in  the  center  and  very  thin  at  the  margins.    The  gUls  ai 
.lee,  and  at  first  white  or  pinkish,  then  black,  soon  melting  into  an  int 
luid,  whose  black  color  is  due  to  the  black  spores  with  which  it  isfille 
^he  ring  on  the  stem  is  movable,  then  disappearing.    The  stem  is  whi 
•.A*vi  hollow.    This  fungus  grows  in  waste  and  grassy  places,  lawns,  ai 
■meadows.    Only  young  speci^if^'^ns  are  desirable  for  esculent  purpoi 
•J.r.  Worti^'Tio^^"  ^  Sniith  V       iiA  rosini.   if  considerable  ezperienc 


.i^'^ti' 


■V\ 


lowv.  14-      TV  Li«  -     ^^.  juQu^   juib  agaric  is  rather  deficient 
''^^s  teoa^.v/i  ^s  fla*^i.  is  most  rich  and  its  texture  most  delict 

^..1.  -  t.>>A  -nini      ..„£.  with  sepia  margins. 

'  I'dij    '•  ^uld  ^'^  '»/>rttfl^d  immediately  after 

-1 T   .-     .-i- -b'--  -    "^▼•'ki  "-^e  on  toast. 


REPORT   OF   THE   MICROSCOPIST.  105 

MORCHELLA  ESCULENTA. 

lla  esciilenia  (Fig:.  7)  is  known  under  a  variety  of  naraes — Phal- 
itiw,  Helvetia  esculenta,  &c.  The  genus  Morchella  Las  but  few 
.nd  most  authors  agree  that  all  are  edible.  Berkeley  cousiders 
heUa  8€milibera  as  doubtful.  The  head  of  the  morel  is  deeply 
3II0W,  thin,  and  firui,  and  when  fully  grown  is  several  inches  in 
.  The  morel  is  found  in  April  or  May  in  grassy  places  on  the 
"  fields  and  the  raised  banks  of  streams,  sometimes  in  fir  or 
forests  and  in  hilly  countries.  It  prefers  a  calcareous  ground 
ishes  on  wood  ashes. 

many,  France,  and  England  it  is  well  known  and  highly  es- 
In  the  United  States  it  is  little  known,  although  it  grows  in 
f  the  States  in  great  abundance.  I  have  had  specimens  of  it 
ssouri  and  Wisconsin  and  from  Maryland.  Curtis  speaks  of 
t  in  North  Carolina,  but  not  in  quantity.  It  is  identical  with 
•pean  morel.  In  Yorkshire,  England,  the  women  who  gather 
for  wine  brewing  bring  to  market  a  few  morels  in  the  corner  of 
skets  and  ask  an  extra  shilling  for  them.  The  dried  morel  is 
)art8  of  England  to  give  flavor  to  certain  kinds  of  sauce.  Large 
(S  of  this  fungus  in  a  prepared  condition  are  imported  into  Eng- 
Q  the  continent. 

llowing  receipts  will  illustrate  some  of  the  methods  of  cooking 
illent  mushroom : 

washed  and  cleansed  from  them  the  earth  which  is  apt  to  collect  in  the  hol- 
)  plants,  dry  them  thoroughly  in  a  napkin  and  put  in  a  sauce-pan  with  pep- 
ind  parsley,  adding  or  not  a  piece  of  ham ;  stew  for  an  hour,  pouring  m 
ly  a  little  broth  to  prevent  burning.  When  sufficiently  done,  bind  with  the 
TO  or  three  eggs  and  serve  on  buttered  toast. 

OLAYABIA  GINEBEA. 

gcies  (Fig.  8),  M.  0.  Cooke  observes : 

short  thick  stem,  is  very  much  branched  and  irregular,  and  becomes  nlti- 
i  cinerous  hue.  The  substance  is  brittle  and  not  tough,  as  in  some  species, 
it  is  known  under  various  names,  as  Pied  decaqy  Gallinolef  &c.,  and  in  Italy 
9$a  ;  in  both  of  those  countries  it  is  eaten. 

lite  plentiful  in  this  country.  I  have  had  some  fine  specimens 
White  Mountains.    All  the  white-spored  claverias  are  whole- 

OLAYABIA  BUaOSA. 

secies,  Clavaria  rugosa  (Fig.  9),  is  not  generally  found  in  suffi- 
ntities  to  make  it  of  much  value  as  an  esculent,  but  it  is  whole- 
1  can  be  cooked  with  other  varieties  of  the  Clavaria.  It  is 
in  shape,  white,  and  sometimes  delicately  tinted  with  gray. 
K)king  the  Clavaria  should  be  sweated  with  butter  over  a  slow 
the  liquor  thrown  away.  The  Clavaria  should  then  be  wrapped 
of  bacon  and  stewed  for  an  hour  in  a  little  sauce  or  gravy  sea- 
i  salt,  pepper,  and  parsley,  then  served  with  white  sauce. 

EDIBLE   POBE  MTJSHBOOM. 

1       ^8  of  the  Boletus  edulis  (Fig.  10) : 

>  which  has  at  different  times  and  under  different  mycologists 

oat  in  turn  many  different  funguses,  is  now  restricted  to  such  a^ 
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have  a  soft  flesli,  vertical  tubeR  undenieath,  round  or  angnlar,  slightly  connected  to 
getber  and  \vitli  the  subHtance  of  tlio  cap,  open  below  and  lined  by  the  sporiferoni 
membrane;  the  cap  horizontal,  very  fleshy;  the  stalk  generally  reticnlate. 

In  this  ^roiip  there  are  but  f^w  edible  species  and  some  very  dele^ 
terioas.  The  flesh  of  the  poisouous  species  invariably  turns  blue  when 
bruised  or  broken.  That  of  the  edible  species  does  not  tnrn  blue.  Thif 
is  an  important  general  distinction,  which  will  save  much  inconvenience 
at  least,  if  kept  in  mind.  "The  BoleUis  edulisj^  says  Badham,  '*cannol 
be  mistaken  for  any  other  boletus  because  it  alone  presents  all  the  fol 
lowing  characters  united,  viz:  A  cap,  the  surface  of  which  is  smooth 
tubes,  the  color  of  which  varies  with  eauh  period  of  its  growth ;  beau 
tiful  and  singular  reticulation  of  the  stalk,  especially  towards  the  uppei 
portion,  and  a  flesh  which  is  white  and  unchanging." 

The  cup  is  brown.    At  flrst  the  tubes  are  white,  then  pale  vellow 
and  when  mature  a  dull,  greenish  yellow.    For  table  use  the 
should  be  gathered  when  tubes  are  pale  yellow;  it  is  then  i       ;  veu< 
The  stem  is  solid  and  quite  thick,  at  first  white,  but  turuiug  to  lii 
brown  in  maturity,  displaying  near  the  top  a  network  of  pinkish  veuis 
It  is  sold  in  quantities  in  Italy.    It  is  also  quite  popular  in  Hun 
Germany,    Russia,  and  other  European  eountiies.     It  grows 
abundantly  in  the  autumn,  although  often  found  in  spring  and  »u 
nier.     It  is  found  chiefly  in  woods,  more  especially  in  those  of  pine, 
and  chestnut.    The  following  reieii»t  for  cooking  the  boletus  is  gr 
by  Persoon: 

It  may  be  cooked  in  wbilo  sanre,  with  or  without  chicken  in  fricasAee,  broiled 
baked  with  butter,  Mii]a<l<iil,  )>cp)>t*r,  nalt,  (di<)])ped  herbn,  and  bread  cm  niba,  to  wfa 
add  HOine  ham  or  a  mince  of  uiicliovy. 

Its  tiesh  is  tender  an<l  jnic*y,  and  its  requires  less  cooking  than  sonw 
of  the  tougher  mushrooms. 

PUFF-BALL. 

The  giant  pnflball,  Lycoperdon  giganteum  (Fig.    llj,   so  geuerall; 
neglected,  is  one  of  the  most  valuable  of  edible  fungi.    It  is  readil; 
distinguished  from  other  puft-balls  and  allied  fungi  oy  its  large  s 
it  being  from  10  to  20  inches  in  diameter,  and  by  its  structure  is 
separated  from  all  other  large  fungous  growths.  It  is  somewhat  giou 
in  form,  whitish,  or  pale  yellowish  browu  in  color,  filled  with  a  son 
white  flesh  when  immature,  which  changes  to  an  elastic  yellowisl 
^)rown  cottony  but  dusty  mass  of  filaments  and  spores  when  mature. 

In  this  state  the  peel  or  rind  breaks  up  and  gradually  falls  awav  i 
^agments.    I  have  made  ftiU  inquiry  regarding  it  among  connoisi 
i.nd  have  not  found  a  dissenting  voice  as  to  its  value  as  an  escaieu 
Ml  mycologists  are  agreed  as  to  its  edibility  and  tender  character.    A 
ue  species  are  edible,  but  the  smooth-skinned  varieties  are  more  pali 
»ble  than  the  rou^h-skinned. 
'= ff Q/^ini,  an  Italian  mycologist,  says: 

'v  A.    '   jie  giant  puff-ball  i»  '^n^  ^niently  situated  yoa  should  only  take  one  shoe 
im^     jt+'^  ^  ^t  horizontali-    •"'    »«»*n^  j^eat  care  not  to  disturb  its  growth,  to  pi 
a^       "    i'^^^    »v"  n*'v  ^j'^f*^"  every  day  for  a  week. 

>'    jL    ^         ,Ac,iL^  t.iijiiiciiL  JL^iidon  mycologist,  writes  with  entl 
•laoui  of  *^-  .i  jrits  of  t^*^  yiant  nnff.i^aii  ^  an  esculent.  diHttiing  it 

JAliiyht:''!      f   ^alrfPAt  rAl,^» 


REPORT   OF   THE   MICROSCOPIST.  107 

Kn.  Hnssey,  of  England,  gives  the  following  receii>t  for  paff-ball 
omelette: 

Fint  remoTe  the  outer  skin ;  cut  in  slicee  half  an  inch  thick^  have  ready  some 
okopptd  heibe,  {lepper,  and  salt;  dip  the  slices  in  yelk  of  egg,  and  sprinkle  the  herbs 
ipoB  than:  uj  in  neeh  butter,  and  eat  immediately. 

The  pofi-bails  must  be  gatnered  younff.  If  the  substance  within  is  white  and 
palp?  n  is  in  good  condition  for  dressing,  but  if  marked  with  yellow  stains  it  should 
benjMtod. 

The  puff-ball  is  found  growing  in  profusion  in  many  parts  of  the 
doited  States,  and  a  few  fine  specimens  have  been  forwarded  to  the 
Department  for  inspection.  I  have  myself  tested  a  fine  specimen  of 
the  giant  puff-ball,  found  in  the  Department  grounds,  finding  it  when 
fried  in  egg-batter  very  delicious  eating. 

J.  M.  Dc^ge,  of  Glencoe,  Dodge  County,  Nebraska,  writes  to  the  De- 
partment under  date  of  April  9, 1878 : 

Iim  much  interested  in  the  article,  **  Edible  Fungi,''  published  in  the  Department 
Wfoti  for  1876.  We  have  here  a  species  of  puff-ball  which  when  yoiiug  has  firm 
voile  flesh,  and  I  think  would  be  good  to  eat.  It  sometimes  erows  to  a  large  size. 
It  imntally  quite  abundant  on  the  prairies  in  summer,  and,  if  edible,  would  offer  a 
Ui|e  amount  of  food. 

I  am  informed  that  the  giant  puff-ball,  Lycoperdon  giganteum^  is  found 
in  great  abundance  growing  on  the  Gtonesee  flats,  Liyingston  County, 
yew  York. 

LITBB  PTJNaUS. 

I  fungus,  Fiatulina  h^atioa  (Fig.  12),  is  frequently  found  on  old 
.  Chestnuts,  and  ash.    It  develops  from  the  rotten  bark.    It  appears 

.  as  a  rosy  pimple  at  any  time  during  the  summer  season.    In  a  very 

:  time  it  becomes  tongue-shaped,  and  assumes  the  color  of  a  beet- 

In  a  few  days  it  changes  form  again,  becoming  broad  in  compar- 

u)  its  length  and  changing  in  color  to  a  deep  bl(KKl  red.    Its  lower 

s  oftcm  paler  than  its  upper,  it  being  tinged  with  yellow  and 

ai         It  requires  about  two  weeks  to  attain  its  highest  develop- 

aiu^r  which  it  gradually  decays. 

II  varies  in  size  from  a  few  inches  to  several  feet  in  circumference. 
.  M.  J.  Berkeley  mentions  one  which  weighed  30  pounds.    It  has 

led  the  "poor  man's  fimgus,"  and  in  flavor  resembles  meat  more 
luy  other. 

ten  young  and  tender  it  can  be  sliced  and  broiled  or  minced  and 

ed,  making  a  delicious  dish.    When  old  the  stock  is  rather  tough 

;oo(l  earing,  but  the  gravy  taken  from  it  is  equal  to  that  of  the  best 

.    The  following  receipt  for  cooking  this  fungus  is  recom- 

i :  8    e  and  macerate  it,  add  pepper  and  salt,  a  li&e  lemon^  and 

lalots,  a  species  of  onion  or  garlic ;  then  strain  and  boil  the 

wi     1  makes  most  excellent  beef  gravy. 

iai8  fQDgus  is  esteemed  in  Europe,  where  it  is  eaten  prepared  in  a 

ririety  of  ways.    Where  it  grows  at  ail,  it  grows  abundantly.    I  have 

foond  some  fine  specimens  in  the  District  of  Columbia. 

METHODS  OP  OXJLTIVATION. 

y  methods  of  cultivating  the  common  meadow  mushroom  have 

PI      ited  by  different  growers,  but  all  agree  as  to  the  value  of 

A\         ds  in  practice.    Nearly  every  farm  and  nursery  affords 

\  oessary  to  cultivate  the  ordinary  field  mushrooms ; 

3iit3reu  sheds,  stables,  and  small  hot-beds  for  winter  cultiva- 

melon  patches,  cucumber  pits,  &c.,  for  summer  culture. 
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Mushroom  spawn  in  <' bricks"  can  be  easily  obtained  from  the  seedi 
men.  Natural  or  virgin  si)awn,  which  is  considered  by  many  experi 
enced  growers  as  preferable  to  the  artificial,  can  be  obtained  in  mos 
l)laces  where  horses  are  kept.  It  is  found  in  half  decomposed  inaDure 
heaps,  generally  where  horse-droppings  have  accumulated  under  cover 
It  is  easily  distinguished  by  its  white  filamentous  character  and  by  it 
mushroom  odor.    Wht^n  dried  it  can  be  kei)t  for  years. 

Mu.shroom  beds  are  easily  formed  on  the  floor  of  sheds  by  carryinj 
in  the  Iresh  stable  dnug,  adding  to  it  about  one-fourth  of  good  loi 
mixing  both  together,  pressing  firmly  down,  and  letting  the  mass  re 
main  about  two  weeks  untouched.  By  this  time  the  tem])erjitnre  wil 
be  on  the  decline,  an<l  when  it  falls  anywhere  between  5(P  and  (lO^  F. 
brenk  the  spawn  bricks  into  ])ieces  2  inches  square  and  plant.  12iiM*he 
apart,  3  inches  below  the  surface.  By  means  of  any  suitable  iustrn 
ment  beat  the  mass  down  firmly,  then  add  3  inches  of  good  soil  am 
beat  again. 

Mushrooms  generally  take  six  weeks  to  fit  them  for  eating  pur|)OS« 
When  ready  they  should  be  carefully^  cut  off  with  a  knife,  not  broken. 

Kobiuson,  author  of  an  instructive  work  on  mushroom  culture,! 
ommends  that  the  bed  should  not  be  finally  earthed  until  the  spaw 
is  seen  beginning  to  s])read  its  white  filaments  through  the  mass;  an 
should  it  fail  to  do  this  in  eight  or  ten  days  after  spawning,  the  coud 
tions  being  favorable,  it  is  better  to  insert  fresh  si)awn  or  to  remake  th 
bed,  adding  fresh  materials  if  it  be  found  to  fail  from  being  too  coli 
The  temperature  of  the  beds  at  spawning  time  should  not  exceed  80 
F. ;  70°  is  considered  the  most  suitable  regular  temperature. 

With  regard  to  the  depth  at  which  spawn  should  be  placed,  Mr.  Eol 
inson  says :  ''  It  would  be  better  not  to  put  it  at  any  uniform  depth,  bi 
so  that  while  one  piece  of  it  may  be  at  a  depth  of  6  inches  or  nearly  » 
others  may  touch  the  surface.  This  would  allow  of  the  spawn  vegeta 
ing  at  a  depth  and  temperature  most  congenial  to  it." 

Mushrooms  may  be  cultivated  in  warm  cellars,  in  boxes  about  4  fen 
square  by  18  inches  in  depth,  for  family  use. 

THOMAS  TAYLOR,  M.  D., 

Microsoopiit 

Hon.  Norman  J.  Colman, 

Oomrtmsioner. 
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I  have  the  hoaor  to  submit  herewith  a  report  on  the  operations 
division  during  the  past  year. 

is  report  will  be  found  a  rdsum6  of  the  principal  work  carried  on 
division,  divested  of  such  merely  technical  information  as  might 

to  the  professional  chemist  but  not  to  the  agriculturist, 
e      ^ceding  year  a  considerable  amount  of  work  was  done  by  the 

in  ihe  analysis  of  dairy  products,  having  for  its  object  the  de- 
kdon  of  a  standard  of  good  milk  and  butter  and  the  detection  of 
ent  of  the  adulteration  which  these  substances  are  subjected  to. 

ped  that  this  work  might  be  continued  during  the  year  which 
[,  passed,  but  the  magnitude  of  the  work  required  by  "the  experi- 
n  the  manufacture  of  sugar  rendered  this  plan  impossible.  Nev- 
is the  importance  of  the  study  of  food  adulterations  in  general 
I  to  be  of  so  great  importance  that  it  has  been  continued  by  an 
ration  of  honey  and  its  adulterations.    It  is  the  purpose  of  the 

in  accordance  with  your  suggestions,  to  extend  such  investi- 

00  as  to  include  all  the  more  important  varieties  of  food. 

HONEY  AND  ITS  ADULTBEATIONS. 

honey  is  the  nectar  of  flowers  passed  through  the  organism  of 
and  stored  in  a  comb.  Adulterated  honey  is  any  compound  or 
tion  known  or  sold  as  honey,  which  has  not  been  formed  in  the 

described.    Chemically  considered,  therefore,  pure  honey  oon- 
the  substances  gathered  by  the  bee  firom  flowers,  subjected  to 
Mlitications  as  they  may  undergo  in  the  insect  laboratory  through 
hey  pass. 

accharine  exudation  of  flowers  consists  of  a  mixture  of  various 
containing  in  the  form  of  pollen  a  small  quantity  of  nitrogenous 

The  exact  number  and  kind  of  sugars  in  the  nectar  of  flowers 
er  been  determined.  Wilson  •  estimated  the  reducing  sugar  and 
in  the  nectar  of  certain  flowers.  All  the  sugars,  however,  reduc- 
per,  were  classed  as  glucose.  In  general,  the  total  quantities  of 
gars  were  greater  than  the  sucrose  present.  In  the  flower  of  the 
er  the  glucose  was  three  times  as  much  as  the  sucrose.  Since 
honeys  there  is  very  little  sucrose,  it  follows  that  the  chief  change 

1  nectar  undergoes  before  it  appears  as  honey  is  in  the  inver- 
crose. 

•  the  last  year  several  samples  of  honey  have  been  examined, 
ffhich  were  known  to  be  genuine  and  others  of  unknown  origin. 

•  Chemical  News,  vol.  38,  p.  93. 

(109) 
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Following  is  a  description  of  the  varioas  samples  examined: 


6 


Description. 


1  Choice  goldenrod  honey,  from  William  Thompson,  Wayne  Coox^ty,  N.  Y 

2  Choice  comb  honey,  from  Githims  ic  Rexamer,  Philadelphia,  Pa 

3   do 

4   do 

5  Strained  honey,  marked  C.  O.,  Perrhie,  Indiana 

6  A  very  dark  honey,  exhibited  at  Indiana  Bee  Keepers'  Association 

7  I  Choice  clover  honey,  firom  Charles  IsraeU  New  York 

8  I  Pure  white  clover  honey,  marked  G.  R.  X.  X . ,  Pon n.sy  1  vania 

0  I  Honey  in  comb,  locality  not  given 

10    ~ " 

U 

u 

18 
14 
15 
16 
17 
18 
10 
20 
21 
22 
28 


Prj 


California  comb  honey,  boosniin  Lafayette,  Ind 

Strained  honey,  marked  C.  O.,  Perrine.'  In^JEma 

£M(le  brand  honey  (in  comb),  Cayuga  Ooimt3'.  N.  Y.,  bought  in  open  market,  La- 
nyette,  Ind. 

Whit«  clover  honey,  from  C.  W.  Hutchinson,  Acf on,  Marion  County,  Ind 

Sample  fh>m  Louisiana,  C.  F.  Muth,  Cincinnati,  O tj t u 

Basswood  or  linnpioney,  from  niiuois.  C.  F.  Muth,  Cincinnati,  Ohio 

MMigrove  honey,  from  Florida,  C.  F.  Muth,  Cincinnati,  Ohio 


Pure  white  clover  honey,  apiary,  M.  B.  Shaw.  378  TTnion  street,  Indianapolis,  Ind. 

Strained  honey,  from  choice  selected  white  clover 

Pure  extraotea  noney  (crystidlised),  from  B.  F.  Weir.  South  River,  Md 


86 
37 


Pure  extracted  honey  (liquid),  from  R.  F.  Weir,  South  River,  Md. 

No  brand— firom  J.  Blepsburger,  Maryland , 

Comb  honey,  made  in  Tippecanoe  County,  Ind 

24  I  Stxvdned  honey,  bough  t  in  i)ulk 

25  Comb  honey,  bought  in  open  market,  Indianapolis,  Ind..  from  H.  K.  Thurber,  New 
York. 

Pure  machine  extracted  honey,  Italian  Apiary,  F.  W.  Abbot,  Indianapolis,  Ind 

Sample  marked  B.  F.  Davis,  North  Salem,  Hendricks  County.  Ind , 

White  dover  and  bass-wood  honey  (combt.  Linden  Place  Apiary,  Indianapolis,  Ind., 
Pugh  it  Dougherty. 

Choice  extracted  honey — strictly  pure,  from  McCone  it.  Hildretb,  New  York 

No  brand— ftora  Charles  S.  Duval,  Spencerville,  Md 

Comb  honey,  made  in  Tippecanoe  County.Ind , 

Comb  honey,  fh>m  Chicaso,  111 , 

Comb  honey,  made  inCaufomia 

Strained  honey,  marked  white  clover,  XX  C  and  R 

Comb  honey,  bought  in  open  market,  Indianapolis,  Ind • , 

Pure  extracted  honey,  from  F.S.Bull  &  Sons,  Valparaiso.  Ind , 

Pure  extracted  honey,  firom  Dousherty  Sl  McKee,  Indianapolis,  Ind 

Extracted  honey  (dark),  supposed  to  be  from  sunflowers , 

Sample,  donatea  by  C.  F.  Muth,  Cincinnati,  Ohio , 

Clover  honev,  donated  by  C.  F.  Muth,  Cincinnati,  Ohio 

White  sage  noney,  from  J.  E.  Pleasants,  Santa  Anna,  Los  Angeles  County,  Cal 

Sumac  honey,  from  J.  E.  Pleasants,  Santa  Anna,  Los  Angeles  (bounty,  Cal 

Clover  honey,  from  near  Cincinnati,  C.  F.  Muth,  Cincinnati,  Ohio 


29 
80 
31 
32 
38 
34 
85 
36 
37 
38 
30 
40 
41 
42 
43 


For  convenience  of  study  the  analyses  of  the  above  sampl 
ranged  in  five  groups. 

In  Table  Ko.  1  are  collected  the  analyses  of  those  samples  which 
adulterated  with  starch  sirup. 

In  Table  No.  2  are  found  those  samples  which  apparently  were 
erated  with  sucrose. 

In  Table  No.  3  are  grouped  those  samples  to  which  it  appears  thi 

^rt  sugar  may  have  been  added. 

*n  Table  No.  4  are  found  the  analyses  of  those  samples  which  ai 
^  OA  genuine. 

T    ^able  No.  5  are  collecte''  ^^'*^  analyses  of  those  specimens 
* wt  obtained  from  pr/^HncAr^       .^aiArs,  and  which  1  have  every 
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Tabw  I. 

i 

i 

i 

1 

1!^  N 

II? 

1 

i 

1 

t 
1 

t  M 
i  1 

1 
1 

1' 

^ 
p 

•'' 

IV.  rt. 

Pr.ct.Pr.et. 

. 

W.st. />-.»( 

Pr.W. 

Pr.a.\P,.iL 

M.2]  i:li: 

Pr,«. 

Bi.n.     71.00.   H.s 

N.»l          D.W     ZS.0 
M.W      M.SO'    31.  S 

.^»|      M^    »» 

73.80;    U.0 

71  u      .  ai      .3* 
ii.li    1.27,    .at 

er.M,  ii.il  li'i^  n.ii  iai^  77.»|  mw 

si 

a.n     .t7,     .18  s«.i»| 1 ! !  b.mi8i.«!  s-so 

T».17|l».!7 

70.  Oi 

Tablk  II. — Honegt  apgarmtin  adtUUmied  viih  t\Knm. 


18 

18.  W 

Ttor 

a«i 

.31 

Ml 

«.. 

]«.») 

S7.M 

10.  IS 

n.st|a>.» 

H.W 

.1. 

- 

».n 

11.71 

71. « 

14.  U 

..« 

a.K 

T&SLB  ni.— ifonqr*  ajiparantfy  adtiUeraUd  mth  Iniwtad  n 


li.U 

-It.  sol 

It   Fi| 

-17  TO' 

l.«6j  77.30'    1.38 

■SM 

17.  B 

.Bt 

-14.  m; 

^m 

3.01 

^ «^™ 

u.n 

.11 

.«!  71.71 

-lS.7i' 

...-1  -m.o 

1.77 

7S.1SI    LM  81.  IS 

5.23  M.BT 

— BoKtjft  bovght  in  open  tnarkel  lehifk  apjiear  to  be  geniiint, 
2S>  0;  -  3. 1 


.  18   «.  48  —  2. 
.B«   M.M   -  1. 

!rB  Tsiss   -11. 


.70'  71.79'  2.17  79,101 
1.78}  73.14     (.37   82.10' 

£.1)0:  ;i.«a sa.ti 

1.07' 78. 88 1  8292 

8.  84'  7S.  75.  6. 13^  83.  3« 
4.24  71.40  2.47.  8J.21 
1.  S5  76,70     1.  IB  83.  m 


8.S2  87.83 

LL 18  83.13 

8. 3S  88.  E:i 

8.33  88.08 

>.»  M.W 


Table  V.  —  Hoiegi  /Hmiihed  bi/  prodnc 


•^tia   .08 


»,M   -12.85     2yv 


«  anrf  dealtrl,  apparanttg  genui 

10  2:1.1)  l.K!  7g.Bol  l.Sl'  S.'>.03 

to  s:i.i)  1.17  71.00'  1.18  78.  Ki 

H  :;\«  I.M  78.281  :l4'J   8].3I> 

K)  Z7.«  1. 1.-.  M.OS'  2.70   T"" 

K>  ■iT-.i  1.82  74.3S  1.7"'  8 

■  I  ^il..'!  It.<18  75.3S  3.90    8 

0  ii.\  .M7  74! M  iloj   S 


8.  OS  87.  S--. 
7.09'  88.  n 


I  7.eo!se,M 
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REMARKS  ON  I'ABLES. 

The  temperature  at  which  the  direct  poljirization  is  taken  is  given,? 
that  if  any  great  dififeience  in  the  two  temperatures  should  occur  it 
be  at  once  noted.     Since  the  temperature  has  a  marked  inlinence  on 
laivo-rotatory  power  of  invert  sugar  it  shouhl  always  be  taken  intosM 
count  in  expressing  the  data  of  the  work.     In  order  to  secure  r 
which  are  strictly  comparable,  some  definite  degree  of  temperature 
be  chosen  at  which  all  the  polarizations  should  be  made  or  to  whicn 
should  be  reduced.    I  am  now  having  an  instrument  constructed  wdic 
will  enable  me  to  make  all  such  polarizations  at  any  selected  tempers 
ture. 

The  percentage  of  reducing  sugar  is  calculated  for  dextrose,  and  th 
numbers,  therefore,  must  be  taken  with  this  understanding.    In  the! 
column  of  each  table  are  found  the  percentages  of  such  sugars  in 
of  total  solids.    This  gives  a  much  better  idea  of  their  relative  amouu 
than  if  they  were  expressed  in  percentages  of  the  weight  of  the  sal 
stances  examined. 

In  the  polarizations  the  numbers  given  are  divisions  of  the  cane  si 
scale  of  a  large  Laurent  shadow  polariscope  in  which  16.2  grams  of  i 
sugar  in  a  volume  of  100  cubic  centimeters  will  produce  a  right-hi     e 
rotation  of  100.    The  sucrose  was  calculated  from  the  two  pola    copi 
readings  (before  and  after  inversion)  by  the  usual  formula. 

TabU  No.  L — In  all  these  samples,  as  indicated  by  the  analyses,  stare 
sirup  (glucose)  was  largely  used  as  an  adulterant. 

In  No.  V  very  little  real  honey  could  have  been  present.    The  sj 
was  composed  almost  exclusively  of  starch-sirup  and  of  sucrose,  wj 
had  been  added  to  give  it  sweetness. 

In  the  other  cases  the  sucrose  which  was  found  by  analysis  was  d 
less  originally  present  in  the  honey  part  of  tl^e  mixture,  since, 
been  added  as  an  adulterant  more  of  it  would  have  been  found,    i 
characteristics  of  each  sample,  as  well  as  of  all  of  them  collectively, 
be  seen  by  studying  the  table. 

Table  Xo.IL — The  mean  percentage  of  sucrose  present  in  these  San 
pies,  as  determined  by  double  polarization,  is  11.79,  and  by  reductio 
14.58,  with  the  exception  of  No.  II,  to  which  sucrose  was  undoubted] 
added.  I  cannot  think  that  any  sucrose  was  added  by  producer  i 
dealer,  on  account  of  the  small  percentage  of  it  found.  In  such  • 
it  is  proper  to  suppose  that  the  bees  had  access  to  flowers  whose  n< 
was  fich  in  sucrose,  or  that  had  been  fed  a  solution  of  that  snbstanc 
The  use  of  solutions  of  sucrose  as  bee  food  is  not  unusual. 

Table  No.  HI. — These  sixteen  samples  are  grouped  together  on  a 
'».ount  of  their  great  Inevo-rotatory  power.  For  the  first  polarization  th 
amounts  to  16.75  divisions  and  tor  the  inverted  liquids  to  18.10.  It 
)ossible  that  this  great  deviation  to  the  left  may  have  been  due  to  tl 
iutire  absence  of  dextrine  or  sucrose  in  the  honeys,  or  that  it  might  ha^ 
)een  produced  by  the  bee  food  being  rich  in  sucrose,  which  suffered 
I'^n.rly  complete  inversion  in  the  body  of  the  insect. 

t  would  be  quiti*  i»ir^r)roper  to  definitely  assert  that  invert  sugar-sin 

d  be**"  ndde'^  ^'>  -v     ntended  adulterant.    I  think  it  quite  possil 

..Q    ^oj,      .-♦^i.,^     ^oess  to  sucrose  food  might  at  one  time  produce 

•  vti    •    r'able  No.  II  and  at  another  like  that  in  Table  No.  I] 

f'  ^^       »'hese  honeys  all  appear  to  be  genuine,  although  it 

.r/    .    . ,  ^ ,     ...       >  }-'>*  '-^en  such  samples  as  Nos.  31  and  32,  and  tho 
-  'J.      ••  Tp"       ^  'Ue  mean  reading  to  the  left  is  7.40  divisio 

.»n.      n^-i.-  I  cifforv  iirlvi      xhc  mcau  of  uudetermiu 
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r.56,  and  the  percentage  of  reducing  sagar  before  inversion  to 
lids  80.77 ;  the  means  of  sucrose  as  deteimined  by  both  methods 
r  and  fairly  agree,  although  as  in  the  other  tables  they  differ 
in  single  instances. 

\'o.  V, — ^These  honeys,  obtained  directly  or  indirectly  from  well- 
apiarists,  I  have  every  reason  to  believe  to  be  pure.  If  they 
any  adulteration  it  has  been  added  by  artificial  feeding  and  not 
inally.  It  will  be  observed  that  these  honeys  are  strongly  Itevo- 
r,  and  indeed  so  much  so  that  some  of  them  might  have  appeared 
e  No.  III. 

II  be  instructive  to  compare  the  numbers  in  the  above  tables  with 
btained  by  other  analysts.    Koenig*  gives  the  following  mean 
een  analyses : 


Water 

Albaminoids  ... 
Grape-sugar . . . . 

Sucrose 

Pollen 

Ash    

Phosphoric  acid 


Per  cent 


19.61 

1.20 

70.96 

2.76 

.17 

.19 

.03 


dhner  t  gives  the  following  numbers  as  the  mean  of  twenty-five 


Per  cent. 

Glucose  .............................. 

67.2 
19.2 
13.5 

Water  

Not  determined 

rding  to  Hehner,  tbe  fluidity  of  the  honey  does  not  depend  on 
mnt  of  honey  it  contains.  In  ten  cases  the  quantity  of  glucose 
version  was  less  than  before,  iu  one  instance  5.23  per  cent.  less, 
ating  power  was  generally  zero,  a  condition  which  I  have  never 
1  American  honeys,  genuine  or  artificial.  These  conclusious  are 
kriance  with  ordinary  experience  as  to  indicate  that  the  samples 
d  were  anomalous  or  the  methods  employed  unreliable, 
n  t  gives  the  mean  composition  of  sixty  samples  of  honey  as 


Dextrose... 
Laevulose.. 
Sucrose  ... 

Water 

Non-sugars 


34.71 
39.24 

1  80 
19.98 

5.02 


Is  not  determined,  as  will  be  seen  by  the  analyses  presented 

t,  are  of  considerable  importance.     In  adulterations  with 

sirup  these  undetermined  solids  coiibijst  cliiefiy  of  maltose 

ttel,  p.  101. 
U-.  .  M».  9,  pp.  64  €t  seq. 

L  Ver.  f.  d.  Euebeuziicker-Iudiiijtrie,  vol.  34,  pp.  &57  et  seq. 

J86 
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and  dextrine.    In  many  other  cases  dextrine,  aR  will  be  shown  t 
on,  is  doubtless  present. 

Genuine  honey  has  also  a  slightly  acid  reaction.  This  acidity 
either  to  certain  organic  acids  derived  from  the  plants  or  more  c 
to  an  acid  fiimished  by  the  bee  itself.  The  kind  and  quantity  ot  i 
honey  have  not  been  accurately  studied.  I  have  found  the  total  a 
measured  as  formic  acid  to  be  about  .02  per  cent.  That  the  aci 
nished  by  the  bee  is  formic  there  is  little  doubt.  Will*  states  tl 
has  found  the  active  principle  of  the  poison  of  all  hymenop 
formic  acid.  Oarlet,t  in  a  communication  to  the  French  Acac  ly, 
that  the  poison  of  all  the  hymenoptera  has  an  acid  reaction.  !;  1 
contains  also  an  active  alkaline  substance.  The  activity  of  i  ] 
is  conditioned  on  the  presence  of  both  the  ucid  and  alkali.  Tue  c 
idways  in  large  excess  and  each  substance  is  furnished  by  a  b 
gland.  The  inversion  of  the  cane-sugar  in  the  organism  of  the  be 
be  due  to  the  presence  of  these  acids.  (Jn  the  other  hand,  it  is  plai 
certain  species  of  pine  and  some  other  plants  furnish  formic  aci( 
therefore  the  detection  of  this  acid  in  honey  is  not  positive  evi 
that  it  is  derived  from  the  bee.  Tu  a  recent  article!  the  author  < 
that  the  formic  acid  which  honey  contains  tends  to  preserve  it  fro 
mentation.  Honey  sirup,  from  which  the  greater  part  of  the  : 
acid  has  been  washed  out  or  expelled  by  heat,  does  not  keep  as  t 
the  normal  product.  The  latest  researches  show  that  this  acid 
posited  by  the  bees  themselves  by  means  of  their  stings.  FroD 
to  time  the  bees  apply  to  the  walls  of  the  cells  of  the  comb  tii< 
drops  of  poison  (formic  acid)  that  gather  on  the  ends  of  their  e 
Sooner  or  later  this  remarkable  antiseptic  is  incorporated  wil 
honey.  The  preservative  power  of  this  acid  is  said  to  be  greatei 
than  that  of  phenol.§ 

A  careful  study  of  the  results  of  these  analyses  shows  the  chief 
terants  of  honey  are  the  following : 

OOMMEBOIAL  GLUOOSE. 

This  substance,  on  account  of  its  honey-like  appearance  and  low 
has  been  one  of  the  most  common  substitutes  for  honey.  Mixe< 
enough  of  the  genuine  article  to  give  it  a  flavor,  it  is  sold  extensi^ 
pure  extracted  honey.  A  very  frequent  method  of  adulteratioi 
take  a  few  ounces  of  genuine  comb-honey,  place  in  a  can  holding 
pounds,  and  then  fill  up  with  glucose.  The  real  honey  will  gr» 
diffuse  throughout  the  whole  mass,  giving  the  required  flavor. 

This,  the  most  frequent  sophistication  of  honey,  is  also  the 
readily  detected.    The  high  dextro-rotatory  power  of  commerd^ 
^se  renders  its  detection  by  optical  methods  extremely  easy.    Oo 
'ug  as  it  does  a  considerable  percentage  of  dextrine  and  malt 
percentage  of  reducing  sugar  is  consequently  small.    In  ten  sa 
i)urchased  at  random  in  the  Eastern  markets  three  were  adulte: 
his  way.    In  eleven  samples  purchased  in  the  Western  market  on 
^v^  -glucose.    This  percentage,  however,  does  not  represent  tiie 
'^i;c>at  of  the  adulteration.    In  making  these  purchases  I  endeavc 
^et  a  sample  of  each  kind  of  honey  on  sale.    It  will  be  found  tb 
j-*r'>'no/i  i»/'->/>T-T  <^f  P'^»nTnprr»o  ipo-  qi"<"e  generally  adulterated  wit 


•ieiden  and  Foreps,  Not.,  Sept.,  1848,  p.  17. 
^^^ptea  Rendus,  June  23,  1884,  p.  1550. 
Deutscb  Americanisohe  Apotbeker-Zeit.,  5,  81,  p.  S64« 

^oimntfirf-  "Pftni'iR.  v^l     Wi     p.  1179. 
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DETECTION  OP  ADXTLTBRATION  WITH    OLUCOSB. 

I  have  never  yet  found  a  genuine  boney  which  was  not  laevo-rotatory. 
Xevertbf  U*H8  the  toruiug  of  the  polarized  plane  to  the  right  is  not  con- 
elniuve  evidence  of  the  presence  of  glucose  unless  the  amount  of  deflec- 
tiou  is  more  than  KMP  of  the  cane-sugar  scale  when  the  amount  of  th€ 
sobttance  taken  for  examination  is  the  same  in  weight  as  that  required 
by  pore  sucrose  to  read  100  divisions. 

After  treatment  with  .1  volume  of  hydrochloric  acid  and  heating  to 
7<PC.  the  aolntion  is  cooled  and  repolarized.  If  now  it  still  reads  to  the 
riirfat  the  prenence  of  starch  sirup  is  establish^.  In  such  cases,  aftei 
iuverKion,  the  free  acid  is  neutralized  and  the  reducing  sugar  deter- 
mw\  by  an  alkaline  copper  solution.  The  percentage  of  this  sugar  wiU 
£dl  mncb  l>elow  70,  unle^js  a  large  part  of  the  adulteration  has  been  due 
to  caue  sugar. 

OANE-SUOAB  (SUCROSE). 

A  thick  simp  made  of  cane-sugar  is  also  used  to  adulterate  honey. 
Hmtb  is  only  one  reason  why  it  is  not  more  extensively  employed,  viz. 
ititeDdency  to  crystallize.  On  this  account  it  can  only  be  used  in  small 
quotities.  There  would  be  no  difficulty  in  detecting  added  cane-sugar 
in  iMmey  were  it  not  for  the  fact  that  we  cannot  definitely  say  how  much 
tf  this  subetanoe  is  present  in  the  genuine  article.  In  the  analysis 
prea  by  Seiben,*  the  mean  of  sucrose  in  the  sixty  samples  was  1.08 
percent.;  in  one  case,  however,  it  amounted  to 8  per  cent.  In  the  an- 
iiyaes  given  in  this  paper  the  mean  percentage  of  sucrose  in  eight  sam- 
pki  of  genuine  honey  was  2.87,  and  in  seven  samples  which  appear  to  be 
lamine  2.74,  and  in  the  samples  contained  in  Table  No.  Ill,  sixteen  in 
Bnmber,  which  may  be  genuine,  1.77  per  cent.  Judging  from  these  an- 
iljses  I  would  say  that  it  is  a  rare  thing  to  find  a  genuine  honey  which 
eoDtains  more  than  4  per  cent,  sucrose.  In  the  two  samples  of  California 
lioney,  Nos.  41  and  42,  the  percentage  of  sucrose  is  very  high.  Doubt- 
kn  Uie  kind  of  flower  and  climate  have  much  to  do  with  this,  and  it 
loold  not  be  strange  if  California  honey,  produced  in  the  unique  con- 
ditioiis  of  climate  and  flora  which  there  obtain,  should  develop  some 
eoiiitant  difference  from  honeys  produced  in  .other  parts  of  the  world. 

DETECTION  OP  CANE  SUGAR  IN  HONEY. 

The  presence  of  cane-sugar  in  honey  is  easily  detected  by  the  process 
tf  double  polarization.  Illustration :  Sample  No.  14:  weight  of  sample 
tiken,  16.2  grams  in  100  cubic  centimeters;  length  or  observation  tube, 
M  millimeters;  reading  of  scale,  — 15;  divide  this  number  by  2  gives, 
^IJ^  divisions,  correct  reading  for  a  200-miliimeter  tube.  Aj^^er  inver- 
te  the  reading  in  a  220-millimeter  tube  was  — 20.5  divisions ;  tempera- 
toe,  23^ ;  difference  of  the  two  readings,  13  divided  by  144  — 11.5  equals 
Ul  per  cent.,  equals  sucrose  present. 

The  method  of  double  reduction  of  Fehling's  solution  once  before  and 
<iee  after  the  inversion  of  the  cane-sugar  can  also  be  employed.  The 
Mcil  method  is  quicker,  and  when  properly  conducted  more  reliable 
■m  the  method  by  reduction.  If  the  rotatory  power  of  the  sample  is 
trite  small,  two  or  three  times  the  normal  quantity  may  be  taken,  and 
the  polanxation  conducted  in  a  400  or  500  millimeter  tube. 

INTEBTED  CANE-SUOAB. 

Ai  it  of  honey  the  inverted  cane-sugar  is  much  superior 

1     Ul    It  does  not  crystallize,  and  when  properly  made 
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is  palatable  and  wholesome.  Sucrose  is  usually  inverted  by  heating 
with  an  acid,  and  for  commercial  purposes  sulphuric  add  is  the  one  gen- 
erally employed.  The  difficulty  of  removing  all  traces  of  this  add  ren- 
ders the  detection  of  inverted  sugar  somewhat  easy  by  the  presence  of 
the  traces  of  the  sulphuric  acid  which  still  remain  in  the  solution.  It  is 
now  said,  however,  that  inverted  sugar  is  made  in  large  quantities  by 
treatment  with  brewer's  yeast  and  witliout  the  use  of  acids  of  any  kind. 
When  added  to  houey  in  large  quantities  it  can  be  detected  by  its  great 
lievo-rotatory  power,  which,  however,  decreases  rapidly  as  the  tempera- 
ture rises.  At  23^  C.  a  pure  invert  sugar  solution  would  mark  —32.5 
divisions.  In  the  present  state  of  our  knowledge  it  woukl  be  diflScult  to 
detect  the  addition  of  a  small  quantity  of  invert  sugar  to  honey.  Prom 
the  above  studies  it  appears  that  pure  bouey  is  essentially  composed  of 
invert  sugar,  together  with  a  certain  portion  of  sugars  optically  inactive 
(auoptose),  water,  a  small  quantity  of  albuminous  matter,  ash,  and  solids 
not  sugar,  i.  c,  those  which,  while  resembling  sugar  in  chemical  com- 
position, are  yet  not  detected  in  the  ordinary  process  of  analysis. 

In  addition  to  the  above  it  appears  from  the  results  of  a  large  amount 
of  work  done  at  my  suggestion  by  Mr.  G.  L.  Speucer,  tliat  pure  houey 
contains  a  varying  amount  of  dextrine,  which  in  cases  amounts  teas 
much  as  4  per  cent.* 

This  investigation  is  still  in  progress,  and  therefore  its  results  cannot 
be  yet  announced.  The  presence  of  dextiine  in  honey  doubtless  ac- 
counts for  the  phenomenon  that  in  some  samples  of  pure  honey  Hie 
l8BVO-rotator>'  power  is  very  small,  or  according  to  some  authors  en- 
tirely disappears,  which  would  not  be  the  case  except  for  the  preseooe 
of  some  highly  dextro-rotatory  substance. 

ESTIMATION  OF  WATER  IN   GLUCOSES,  HONEYS,   BTO, 

The  methods  generally  employed  for  the  estimation  of  water  in  vis- 
cous liquids  are  so  well  known  that  it  will  not  be  necessary  to  describe 
them.  Evaporation  in  flat  dishes,  with  or  without  stirring  and  drying 
with  gypsum  or  sand,  are  the  processes  most  frequently  employed. 

Any  one  who  has  practiced  these  methods  need  not  be  told  how 
troublesome  and  unsatisfactory  the  results  are.  Variations  in  the  per- 
centages of  moisture  obtained  are  always  expected  and  are  frequently 
alarming. 

The  following  experiments  have  been  tried  to  develoj)  a  method  which 
will  give  concordant,  and  therefore  (comparable,  results. 

The  success  of  the  experiments  was  largely  due  to  the  even  system  of 
evaporation  afforded  by  the  steam-drying  oven  described  below. 

This  box  contained  three  horizontal  layers  of  l^-ioch  copper  tabing 
placed  at  a  vertical  distance  of  20  centimeters  between  them.  This  syfr 
tern  of  steam  pipes  was  inclosed  in  a  box  made  of  soapstone.  Any  non- 
conducting  material  may  be  used  for  this  box.  Each  layer  of  pipes  is 
connected  with  the  steam  service  and  with  a  trap.  By  this  arrange- 
ment all  or  any  one  of  the  sets  of  tubes  can  be  furnished  with  steani* 
The  steam  is  admitted  by  an  automatic  valve  by  which  the  pressure  of 
the  steam  in  the  tubes  of  the  box  is  constant,  whatever  the  pressor® 

^  Since  this  investigatiou  was  imdertaken,  Amthor  (Rep.  Aual.  Chem.,  1885^  IJ* 
103)  has  shown  that  honey  gathered  from  pine  forests  contains  dextrine  often  in  Btic» 
<jiiantitics  as  to  become  dextro-rotary.  Klinger  claims  that  this  phenomenon  is  0<>^ 
exclusively  coulined.  to  honey  of  coniferous  origin.  According  to  our  obeervationj 
eTon  left-handed  honey  may  contain  marked  quantities  of  dextrine.  If  this  be  s<>  ^* 
can  hardly  be  true,  as  W.  Lenz  (Chem.  Zeit.,  b,  (}13}  affirms^  that  after  fenuentatioi* 
honey  yields  no  optically  active  substance. 
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may  be.    The  top  of  the  box  is  arranged  like  the  roof  of  a 

fries  a  ventilating  flue  with  a  damper. 
X  rests  on  leaden  supports  in  a  lead  box,  over  the  bottom  of 
[)laced  a  layer  of  pumice-stone  saturated  with  sulphuric  acid. 
r  which  enters  the  box  must  pass  over  this  desiccating  mate- 
herefore  reaches  the  substances  to  be  dried  in  the  most  favor- 
itions.  Each  layer  of  tubes  is  provided  with  a  thermometer, 
is  set  80  that  no  water  will  accumulate  in  the  pipes  and  at  the 
B  as  little  steam  escape  as  possible. 

euce  has  shown  that  with  20  pounds  pressure  of  steam  the  mid- 
n  of  tubes  will  give  a  constant  temperature  of  lOO^  C.  The 
ud  top  floors  are  a  little  cooler. 

0  ])Ounds  pressure  the  central  floor  will  show  a  temperature  of 
hen  the  damper  is  closed.  The  dishes  containing  the  sub- 
0  be  dried  are  carried  in  trays  made  of  wire  gauze.  A  box  of 
lescribed  will  hold  more  than  a  hundred  3-inch  dishes. 


OUTLINE  OF  METHOD. 

2  Krams  of  the  substance  are  taken  and  dissolved  jn  aloohoL 
lol  should  be  of  about  70  per  cent,  strength,  so  that  about  5 
itimeters  of  it  will  dissolve  the  samples  taken.  If  the  sample 
much  dextrine  a  weaker  alcohol  may  be  used.  The  platinum 
short  glass  stirring-rod  are  weighed  together.  Fine  sifted 
nously  gently  ignited,  washed  with  distilled  water,  and  dried 
).,  is  now  poured  into  the  dish.  About  15  grams  are  enough, 
bolic  solution  of  the  sample  is  at  once  taken  up  by  capillary 
D.  The  sample  is  then  dried  in  the  oven  for  half  an  hour  to 
.  It  is  then  removed,  and.  when  cooled  to  about  70^  0.,  5  cubic 
drs  absolute  alcohol  are  aaded  and  thoroughly  mixed  with  the 
of  the  dish  by  the  stirring-rod. 

»le  is  allowed  to  stand  for  a  few  minutes  until  the  absolute 

had  opportunity  to  penetrate  all  parts  of  the  saccharine 

J     dish  is  then  warmed  at  70<^  0.  to  75^  0.  for  a  few  moments 

riy     I  the  alcohol  is  driven  off.    It  is  then  placed  in  the  oven 

I  to  constant  weight. 


DATA  OP  WORK. 


9t 


1     ipts  at  drying  were  made  in  an  ordinary  air-bath,  the 
ux-e  being  carried  up  to  110^  C.    Owing  to  the  great  diffi- 
',unag  an  even  temperature  in  such  a  bath,  tiie  results  obtained 
r  onsatisfactory. 

lowing  per  cents,  were  some  of  the  best  of  those  obtained  with 
Q  Birap: 


Weiffhtof 
■irap. 

Weiffhtof 
water 

Water. 

driven  oft 

P^TMnt 

2.247 

.6777 

26.71 

Z724 

.6890 

2&29 

2.207 

.5828 

26.71 

2.688 

.6883 

26.61 

Z609 

.6681 

26.61 

1174 

.5576 

8&66 

e  trials  differed  so  widely  as  to  cause  the  abandonment 
temperature. 
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The  next  trials  were  made  with  a  sample  of  separated  honey. 
The  final  drying  (i.  e.,  after  addition  of  the  anhydrous  alcohc 
continued  for  1^  hoars  in  the  steam  bath,  at  98^.5. 


Weight  of 
honey. 

Weight  of 

water 
driven  ofL 

Water. 

2.1241 
2.2807 
L7997 
2.0508 
Z1281 

.4889 

.4004 
.8082 
.4189 
.4389 

20.48 
20.19 
20.85 
20.87 
20.89 

To  determine  the  proper  length  of  time  to  secure  the  best  resi 
final  drying,  the  following  determinations  were  made: 

The  samples  were  taken  from  a  can  of  glacose  made  from  so 
seed. 


Time. 

Water,  llrtt 
dlBli. 

Water.  Mc- 
ond  diah. 

Water, 
third  diah. 

Water, 
fourth  diah. 

A 

%L  hOUTi...... 

Per  cent. 
23.95 
24.28 
24.87 
24.54 
24.58 

PtreenL 
24.14 
24.88 
24.42 
94.58 
24.58 

Par  cent 
28.70 
24.19 
24.21 
24.47 
24.58 

Ptrunt 
28.50 
28.91 
28.98 
94.29 
24.89 

1 

4  nonrt.. .•>......•... 

5honrB 

6|  bean.. ••.•«•••....••...•...... ....... 

7t  honra...  ..•••... 

The  temperature  of  the  steam  oven  remained  uniformly  at  98J 
These  results  show  that  the  final  drying  should  be  continued 
hours.  Since  an  oven  like  the  one  used  will  hold  a  hnndred  dish 
has  an  automatic  valve  to  maintain  a  constant  pressure  of  steai 
therefore  a  constant  temperature,  the  long  drying  is  attended  v 
inconvenience. 

The  above  procedure  can  be  safely  recommended  as  the  best  i 
of  accurately  determining  the  free  water  in  substances  like  thos 
tioned.    It  can  also  be  employed  for  other  bodies  insoluble  in 
but  soluble  in  ether,  &c.,  such  as  the  fats.    In  all  cases,  howevei 
determinations  should  be  made  in  duplicate  or  triplicate.    In  a 
of  such  difficulty,  and  often  of  such  importance,  a  single  trial 
not  be  regarded  as  final. 

KUMTS. 

Fermented  mare's  milk  has  long  been  a  favorite  beverage  in  th< 
vviiere  it  is  known  as  "  kumys."  Although  the  Tartars  and  other  a 
■^'bes  use  mare's  milk  for  the  manufacture  of  kumys,  yet  it  is  i 
^uiy  kind  that  can  be  employed.  Since  the  consumption  of  mil 
las  extended  westward,  cow's  milk  is  chiefly  employed  for  ma 
)Oth  in  Europe  and  America.  Mare's  milk  is  considered  most  si 
or  fermentation  because  of  the  large  percentage  of  milk-sugar 
^-  contains. 

^oenig*  gives  as  the  average  percentage  of  milk-sugar  in  mare 
..ji.  The  same  authort  gives  as  a  mean  of  377  analyses  of  cow 
i-.81  per  cent  lactose.    Dr.  Stahlberg4  who  brought  forty  man 


^_.     tryffun. 


nH   r  ^'^     *  "iVniowski's  Bedeatong  dfls  Kunij 
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Steppes  of  Biusia  to  VieoDa  for  the  purpose  of  using  thbir  milk  for 
kumys,  found  its  percentage  of  lactose  to  be  7.26.  On  the  other  hand, 
odiDftry  mares  that  were  kept  at  work  gave  a  milk  containing  only  5.95 
per  cent  sugar. 

The  quantity  of  milk-sugar  in  mare's  milk  is  great,  but  there  is  a  de- 
flcieocy  of  fat  and  other  solids.  It  appears  to  contain  ftilly  £9  per  cent, 
water,  while  cow's  milk  does  not  have  more  than  87  per  cent. 

The  process  of  manufacture  is  not  uniform.  In  the  Orient  the  mare's 
milk  is  placed  in  leathern  vessels ;  to  it  is  added  a  portion  of  a  previous 
brewing,  and  also  a  little  yeast.  In  thirty  to  forty-eight  hours  the  pro- 
0668  is  complete.    During  this  time  the  vessels  are  frequently  shaken. 

In  the  samples  analyzed,  the  milk  was  treated  with  a  lactic  ferment 
6Dd  yeast.  After  twenty-four  or  forty-eight  hours'  fermentation,  the 
kiuDTs  was  bottled.  The  bottles  were  kept  in  a  cool  place,  not  above 
50^  ¥^  and  in  a  horizontal  position.  When  shipped  to  me  they  were 
pickea  in  ice.  After  they  were  received  in  the  laboratory  they  were 
kept  OD  ice  until  analysed. 

METHOD  OF  ANALYSIS. 

(krhanie  dioxide. — The  estimation  of  the  carbonic  dioxide  was  a  prob- 
lem of  considerable  difficulty.  It  was  evidently  impracticable  to  at- 
tempt opening  the  bottle  and  determining  the  gas  in  a  portion  of  the  con- 
tents. Fortunately  I  had  access  to  a  large  balance  which  would  turn 
with  a  milligram.  On  this  was  weighed  the  whole  bottle,  into  the  cork  of 
which  was  inserted  a  stop-cock  such  as  is  used  sometimes  with  a  cham- 
pigne  bottle.  With  the  bottle  of  kumys  were  also  weiirbed  two  drying 
tMks,  containing  concentrated  sulphnric  acid  with  tbi'u  connections. 

Having  obtained  the  weight  of  the  whole,  the  gas  was  allowed  toes- 
eq^e  slowly  from  the  stop-cock  and  to  bubble  through  the  sulphuric 
tod  in  the  washing  bottles. 

These  bottles,  previously  to  being  weighed,  were  flUed  with  the  gas 
from  an  ordinary  carbonic  dioxide  generator.  After  the  gas  had  almost 
ccesed  to  flow  the  bottle  of  kumys  was  frequently  shaken.  It  was  also 
^aeed  in  a  pail  of  water  having  a  temperature  of  30o  C.  After  half  an 
koQr  the  gas  ceased  to  come  over. 

The  whole  apparatus  was  again  weighed.    The  loss  of  weight  gave 
the  quantity  of  tree  carbonic  dioxide  in  the  sample.    After  the  analysis 
was  complete<l  the  volume  of  the  bottle  was  measured.    It  is  fair  to  as- 
«me  that  at  30^  C.  the  kumys  still  contained  an  equal  volume  of  dis- 
solved COf.     In  determining  the  total  GOs  this  volume,  or  its  equivalent 
^ht,  was  added  to  that  obtained  by  direct  determination. 
6v  this  method  the  OOt  dissolved  under  pressure  in  the  bottles  is  es- 
timated separately  from  that  which  the  kumys  contains  in  solution  un- 
the  weight  of  one  atmosphere.    Since  it  is  of  no  importance  to  sep- 
I  the  gas  into  these  two  portions,  1  have  given  it  altogeth<^r  in  the 
-in  volume — by  weight  and  in  percentage  by  weight. 
A    ity. — ^The  samples  examined  showed  under  the  microscope  the 
ferment  and  a  portion  of  the  acidity  was  therefore  due  to  acetic 
It  is  the  custom  in  giving  the  results  of  analyses  of  kumys  to 
It  the  whole  of  the  aciditv  as  due  to  lactic  acid.     If  ordiunry 
18  used,  and  it  generally  is,  it  is  possible  that  acetic  acid  may  be 
This  appeared  to  be  the  case  with  the  samples  in  question, 
liBtilling  them  a  larger  percentage  of  acid  was  found  in  the  dis- 
L  oould  have  been  expected  had  lactic  acid  only  been  present. 
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I  made  no  attempt  to  separate  these  two  acids,  bot  estamated 
total  acidity  and  then  represented  it  in  terms  of  both  acids. 

The  direct  titration  of  the  lactic  acid  in  the  knmyswas  attended  wit 
such  diflSculty  that  the  attempt  was  abandoned.  Whatever  indicaft 
was  employed,  the  change  in  color  was  so  obscnred  that  no  sbaip  rea 
tion  coald  be  obtained. 

To  obviate  this  tronble  the  kamys  was  mixed  with  an  eqnal  vol 
of  saturated  solution  of  magnesium  sulphate.     After  shaking  the      ' 
ure  it  was  poured  through  a  linen  filter.    The  first  portions  mn 
throngh  were  turbid.    After  refilling  these  the  filtrate  waa  qaite      i 

Better  results  were  obtained  by  using  with  the  kumys  equal  voluun 
of  alcohol.    The  filtrate  from  this  mixture  was  uniformly  bright.   1 
this  filtrate  the  acid  was  estimated  by  titration  with  standard 
hydrat«  solntion,  making  the  proper  corrections  for  dilution,  and 
pbenolphtbalein  as  indicator.    I  wonld  recommend  this  alcoholic  me 
of  clarification  to  all  who  ma;  have  occasion  to  determine  acid  in  mii 

Alcohol. — The  alcohol  was  estimated  by  distilling  500  cabic  cen' 
meters  kumys  with  100  cubic  centimeters  wat«r  until  the  distilla 
amounted  to  £00  cubic  centimeters.  This  being  still  turbid  was  red' 
tilled  with  a  small  quantity  of  water.  The  final  distillate  of  5O0  cnt 
centimeters  was  used  for  the  estimation  of  the  alcohol  in  the  usnal  va 
viz,  by  taking  its  specific  gravity  and  calculating  the  alcohol  from  ta 

MiUc  sugar. — ^The  milk  sngar  was  estimated  by  the  method  I  ret 
mended  in  a  paper  read  at  the  Philadelphia  meeting*  of  the  Amen 
Association  for  the  Advancement  of  Science. 

Fat, — Twenty  grams  of  the  kumys  were  evaporated  to  dryness  in 
schalcben,  the  whole  rubbed  to  a  fine  powder  and  extracted  with  eth 
in  a  continuous  extractor.     The  process  of  extraction  lasted  six  hon' 

Albuminoida. — The  albumiuoids  were  estimated  by  evaporating 
grams  of  the  material  in  a  schiilclieii,  ruhbiug  to  a  fine  powder  wt 
soda-lime  and  burning  with  the  same  in  the  usual  way. 

Water. — In  a  flat  platinum  dish,  partly  flilpd  with  washed  and  dri 
sand,  2  grams  of  material  were  wei^rbed  and  dried  to  a  cooatant  weig 
at  lOQo  0.    Following  are  the  results  of  tbe  analyses : 


Xo.  oTiuiple. 

1 

1 

i 

•B 

1 

i 

■5 

t 

t 

s 

"S 

1 

& 

i 
1 

1 

1 

i 

■s 

i 

1 

747,  «fi 

ne.m 

3.m 

0.208 
5.0SJ 

1 

Pr.tL 

'.St 

Pt.M. 
'.it 

Ft,  It 

1 

IV,  d, 

;i 

.423 
.460 
.4B2 
.45U 

Fr.cl. 

Pr.tt 

Pr.a. 

89,1* 

ta.K 

6B.S7 
88.  £7 

Pi 

'J,  M  f  X.  IS 

ills 

_ 

- 

-SI 

,47 

■'■■■•" 

•■"  «'» 

88.  H 

L^i  V."  '      ' -u.^.ui  uhese  results  with  those  obtain 
iob8,bn*--       t.    ituays  from  mare's  milk  and  Eroia  otl 

-    '     -.     ') icb'  'nurnal,  vol.  6,  No.  6> 


REPORT   OP   THE    CHEMIST. 


121 


As  a  mean  of  fourteen  analyses  of  mare's  milk  knmys, Eoenig* 
I  following  figures,  viz : 


Percent 

Alcohol 

L84 

.91 

1.24 

1.97 

1.26 

.30 

.952 

Lactic  acid 

Milk-suKar 

Albtuninoids 

Fat 

Agh 

Carbosio  dioxide » 

Dan  of  two  samples  of  kumys,  made  of  cow's  milk,  is  given  by 
aathor,  as  follows : 


Alcohol 

Lactic  acid  ... 
Milk'SOfi^ar  . . 
Albmniiioids 

Ash , 

Carbonic  aoid 


Percent. 


2.64 
.80 

3.10 

2.02 
.45 

L08 


)  analyses  of  kamys,t  probably  made  of  cow's  milk,  the  means 
lows: 


Alcohol 

Lactic  aoid 

Saffar 

Albnminoida  .... 

Fat 

Aah 

Carbonic  dioxide 


Peroinl 


3.95 

2.89 

.88 

.53 

.77 


ting  analyses  of  kumys,  prepared  from  mare's  milk,  have  also 
le  by  Dr.  P.  Vieth.J 

ure«  from  which  the  milk  was  taken  were  on  exhibition  at  the 
ntemational  Exposition  for  1884.  These  animals  were  obtained 
Steppes  of  Southeastern  Bussia.  The  mares  were  from  five  to 
old  and  were  cared  for  and  milked  by  natives  of  the  country 
uh  they  were  taken. 

milked  five  times  daily  the  best  of  these  mares  gave  from  4  to 
fmilk.  It  is  to  be  regretted  that  the  milk-sugar,  the  most  im- 
ngredient  of  milk  in  respect  of  kumys  manufacture,  was  esti- 
T  difiference.  Eleven  analyses  of  the  mixed  milk  gave  the  fol- 
unbers: 


Ifinimnm. 

IfATimnm. 

M^ftn. 

ItT ^ 

1.0335 
89.74 

.87 
1.71 
6.30 

.26 

1.0360 
90.41 
1.25     • 
2.11 
&82 
.36 

L0349 

I........... ................... ..............per  cent.. 

90.06 

.....do.... 

L09 

........................................ .........do. ... 

1.89 

,.,..«..,...............,,....,...., .............do. 

6.65 

,.,„,..,„„,,,,,,,,,,,,.,,.      ._   _    _        .nn 

.31 

*Koenig,  Nahmngsmittel,  p.  68. 

tOp.  cit.,p.  68. 

I  Land  w.  Yennchi-Stationeny  31|  pp.  353  •!  fig. 
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The  kumys  made  from  the  above  milk  had  the  foUowing  eompcMi' 
tion: 


Sample  namber. 

1 

• 

1 

i 

1 
1 

o 

1 

• 

i 

i 

1 

JV.  «fc 

90.99 
9L95 
91.79 
91.87 
92.38 
92.42 
91.42 
92.04 
91.99 

Fr.eL 
147 
170 
2.84 
8.29 
8.26 
8.29 
2.25 
2.84 
2.81 

Fr.eL 
L06 
1.18 
L27 
L17 
L14 
LSO 
1.22 
LIO 
L44 

Fr.eL 
115 

100 
1.97 
L99 
1.76 
L8T 
1.75 
L89 
1.60 

Fr.0L 

.64 

1.16 

L28 

.96 

LOS 

LOO 

.70 

LOO 

L64 

JV.«t 

181 
.69 
.51 

.89 
.19 

"I'io* 

.78 
.19 

.N 

2 

.V 

8 

.N 

4 

.n 

5 

.84 

6 

.IS 

7 

.N 

8 

.M 

9 ^ 

.M 

Mf^an ..■••..•........«.... 

91.87 

2.86 

L19 

1.91 

L04 

.79 

.15 

Collecting  the  above  means  together  we  have  the  following  coippar- 
ative  table : 


Nnmber. 

Alco- 
hol. 

LmUo 
acid. 

MUk 
sugar. 

▲llmmi. 
noida. 

TM. 

COto. 

Witab 

1 

Pr.et. 
L84 
164 
L28 
186 
.76 

Pr.et. 
.91 
.80 
.82 

1.04 
.47 

Pr.et 
L24 
8.10 
3.95 
.79 
4.88 

L07 
108 
189 
LPl 
166 

Pr,9L 

L96 

.85 

.88 

L19 

108 

Pr.il 

.96 

LOB 

.77 

JV.fi 

2 

M^fi 

8 

*8li0 

4 

•L0 

5 

«0 

*  By  differoDoe. 

(1)  Mean  of  14  analys«a  of  kninyt  firom  mare's  milk. 

(2)  Mean  of  2  anal yees  of  knmys  from  cow's  milk. 
(8)  Mean  of  analjaVn  of  knmys,  oriftin  unknown,  probably  from  skimmed  cow's  milk. 

(4)  Mean  of  9  snaly^efl  of  kntnys  made  firom  mare  s  milk,  London  Kspositlon  of  1084. 

(5)  Mean  of  8  aiialysen  of  kumys  from  cow's  milk,  made  by  Division  of  ChiBkietry, 
Department  of  Agriculture. 

The  comparisou  of  the  above  results  shows  that  the  American  kamyi 
diflfers  from  that  of  otlier  countries  in  the  following  points,  viz : 

The  percentiige  of  alcohol  is  quite  low  and  as  a  oonseqnence  the  per* 
ceutage  of  sugar  is  high. 

American  kumys  contains  more  fat,  showing  that  it  has  been  madio 

from  milk  from  which  the  cream  had  not  been  so  careftilly  removed  as  ifi 

^hose  milks  from  which  the  European  knmys  was  made.  i 

Mare's  milk,  as  will  be  seen  by  the  above  analyses,  contains  mndi  IM 

at  than  that  of  the  cow  and  more  sugar,  thus  making  it  more  snitaUl 

or  the  production  of  kumys.    Good  cow's  milk,  however,  is  suitable ftff 

he  manufacture  of  knmys  after  most  of  the  cream  has  been  removed* 

Should  it  be  desired  to  make  a  kumys  richer  in  alcohol,  some  milk-sogsr 

•'^uld  be  added. 

The  samples  analyzed  were  kindly  furnished  me  by  Mr.  Julius  Hasf, 
ti  ludiauapolis.  This  kumys  makes  a  delightfully  refireshing  dllnk. 
Yhen  drawn  from  the  bottle  and  poured  a  few  times  firom  glass  to  glass 
f  V^-nAft  thi'^i'  like  whipped  oream,  and  is  then  most  palatable.    It  is 

\t  '^rac'A  xnr  \b  Ughly  reoommend^  by  physlciains 
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>f  imperfect  nutritioa.  Those  desiring  to  stady  the  therapeutio 
I  kamys  should  consult  the  monographs  of  Biel,*  Stablberg,t 
8ki,|  Tymowski.§ 

Note$  on  9amjplei  of  kumys  analyzed  hy  the  Dimeion  cf  Ckemieiry. 


pie  ntu&bar. 


Date  bot- 
tled. 


Her.  24 
Mer.  25 
Mar.  25 
Mar.  24 


Date  an* 

alyaed. 


Apr.  8 

Apr.  7 

Apr.  7 

Apr.  8 


Sample  niunber. 


6 

6 
7 
8 


Date  bot- 
tled. 


ICar.  27 

Mar.  28 
Apr.  I 
Apr.    1 


Date  an- 
aljaed. 


Apr. 
Apr. 
Apr. 
Apr. 


7 
8 
8 
9 


BEPOET  O  THEN  OTTAWA  EXPERIMENTS. 

tnit  herewith  a  report  of  the  experiments  made  by  the  Depart- 
f  Agriculture  in  the  manufacture  of  sugar  from  sorghum  at 
y  Kansas,  during  the  season  of  1885. 

ly  be  of  interest  to  you  to  know  what  had  been  done  in  the  mat- 
>re  yon  took  office.  The  appropriation  bill  for  the  Department 
culture  for  the  fiscal  year  beginning  July  1, 1884,  approved  June 

contained  an  item  of  $50,000  for  "necessary  expenses  in  con- 
:  experiments,  including  experiments  in  the  manufacture  of  sugar 
>rghum  and  other  vegetable  plants."  About  the  end  of  June, 
le  Gommissioner  of  Agriculture  informed  me  that  he  had  deter- 
yo  try  the  process  of  diffusion  on  sorghum  cane  in  Kansas  during 
son  of  1884.  At  that  time  (the  appropriations  could  not  be  used 
ily  1)  I  represented  to  the  Commissioner  that  it  would  be  im- 
3  to  build  and  erect  an  apparatus  by  September  1,  the  time 
he  n  lufacturing  season  would  open.  I  suggestedf  that  the 
oe  careflilly  investigated,  trials  made  with  different  forms 
-sneers,  and  apparatus  prepared  for  the  season  of  1885.  This 
id  not  meet  with  the  approval  of  the  Commissioner,  who  ex- 

a  desire  to  comply  as  speedily  as  possible  with  the  wish  of 
to  have  the  experiments  made.  Accordingly,  at  his  request, 
n  ives  of  two  manufacturing  firms,  viz,  the  Colwell  Iron 
ly,  of  New  York,  and  the  Pusey  &  Jones  Company,  of  Wilming- 
1.,  came  to  Washington  and  conferred  with  him  in  respect  to  the 
The  Colwell  Company  refused  to  undertake  the  work  at  all, 
I  Pusey  &  Jones  Company  agreed  to  try  it  and  deliver  the  ap- 
I  by  September  16,  provided  the  order  was  given  prior  to  July 

spite  of  the  fact  that  the  company  did  not  undertake  to  finish 
tery  until  after  the  manufacturing  season  would  have  begun, 
it  two  or  three  months  at  least  would  have  been  required  for  the 
at  id  erection  of  the  apparatus,  the  order  was  given  July  14, 
I  t  ahead  with  the  construction  of  the  apparatus.  The  Corn- 
requested  me  to  aid  the  contractors  as  much  as  possible  in 
an  outfit  suitable  for  the  purpose,  but  no  time  was  afforded  to 

d     ans,  since  work  had  to  be  commenced  at  once  in  order  that 
OS  be  ready  at  the  time  specified.    I  had  little  hope  of  sue 

trangen  fiber  den  Kumys  nnd  den  Stoffweohsel  wUhrend  der  Knmyskar. 
«  pbyBiolocriache  and  therapeatisohe  Wirk  ang.    8t.  Petersburg. 

le  son  rAle  therapeutic]  ue. 
«      ichen  nnd  therapeutischen  Bedeutung  des  Kumys.    Mttuohen. 
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cess  with  the  apparatus  constructed  in  such  a  way,  butt  when  near  the 
end  of  August  it  became  evident  that  it  o»uld  not  be  finished,  what  lit* 
tie  I  had  vanished.  An  attempt  was  then  made  to  have  the  apparatos 
ready  for  use  iu  Louisiana  during  the  course  of  1884,  but  this  effort  had 
also  to  be  abandoned  by  reason  of  delay  in  finishing  the  work. 

Late  in  the  fall  of  1884  the  apparatus  was  finished  and  ready  for  in- 
spection. I  had  requested  that  the  cells  of  the  battery  be  large  enooj^ 
to  contain  one  ton  of  cane  chips,  and  the  builders  fiimished  for  this 
capacity  a  cell  measuring  3  feet;  bottom  diameter,  3  feet;  11  inches, 
shoulder  diameter ;  1  foot  2i  inches  depth  of  neck,  and  16  inches  diame- 
ter of  neck ;  1  foot,  shoulder  to  bottom  of  neck;  6  feet  deep,  and  oon- 
taining  66  cubic  feet  (nearly)  of  space. 

Li  the  absence  of  any  experience  which  would  enable  me  to  jndee 
definitely  of  the  matter,  it  appeared  that  the  cells  were  sufficienUy 
large,  and  they  were  therefore  accepted.  The  cutters,  however,  ap- 
peared to  be  entirely  inadequate  to  the  work  to  be  performed,  and  th^ 
were  therefore  rejected. 

No  farther  action  was  taken  by  the  Oommissioner  in  the  matter  ex- 
cept to  request  the  company  to  store  the  apparatus  during  the  winter, 
until  February  13, 1885,  when  the  Commissioner  sent  for  me  and  asked 
me  to  go  to  New  York  and  make  a  contract  with  Mr.  B.  Umer,  n 
dent  of  the  Franklin  Sugar  Company,  at  Ottawa,  E^ansas,  for  the  m 
of  the  battery  in  connection  with  the  works  of  his  company  at  <     a^ 
I  met  Mr.  Umer  at  the  Astor  House,  February  13,  and  we  agreea  i     d 
the  form  of  a  contract,  which  I  made  out  in  duplicate  to  be  sig       u; 
Mr.  Umer  and  the  Commissioner. 

In  March,  1885,  the  cells  were  sent  to  Ottawa,  but  no  action  was  tai 
in  respect  to  the  cutters. 

Following  is  a  record  of  the  work  which  has  been  done  by  me  n 
vour  supervision.  It  was  discovered,  on  consulting  the  books  of  the< 
bursing  officer,  that  only  a  little  over  $1,000  of  the  appropriation  m 
mained  available.    The  new  appropriation  of  $40,000  for  1885  audi 
could  not  be  used  until  July  1.    On  May  8,  you  appointed  M.  A.  Sco 
to  superintend  the  erection  of  the  machinery  and  buildings  at  Ottawii 
On  May  1, 1885,  he  was  instructed  to  do  what  he  could  with  the  small 
amount  of  funds  available.    In  the  middle  of  June,  I  went  to  OUawi 
to  assist  Mr.  Scovell  in  locating  the  buildings  and  getting  the  wod 
under  way. 

On  the  3d  of  July,  the  new  appropriation  having  become  available,  ] 
went  to  Wilmington,  Del.,  and  arranged  for  the  construction  of  thenev 
cutters.  A  few  days  later  you  ordered  of  the  same  firm  the  necessaq 
Tuachinery  to  operate  the  cutters  and  convey  the  chips  to  the  diflusioi 
3ells.  The  work  of  construction  was  hurried  as  rapidly  as  possible  anc 
he  first  consignment  of  apparatus,  consisting  of  one  cutter  and  shaftintf 
mngers,  belting,  &c.,  reached  Ottawa  on  Saturday,  September  4^ 
'<ays  after  the  manufacturing  season  had  commenced. 

"  reached  Ottawa  on  Wednesday,  September  8,  and  the  work  of  erec 
to*.  ^*»s  pushed  with  all  possible  dispatch.  On  Sunday,  September  21 
^«  ixstii,  of  the  machinery  arrived.  During  the  following  week,  one  cut 
-sr  having  been  completed,  preliminary  trials  were  ma^e  with  the  aj 
»aratus.  The  cutter  was  found  to  give  good  satisfaction,  with  a  capaolt; 
•f  6  tons  per  hour,  giving  a  nicely-grooved  chip  well  suited  for  diffnsioi 

3n  the  otheT*  *»«,nd,  the  cells  of  the  battery  were  found  to  t    d  (ml 

i^O  pounds  ^^4     ^y  a  little  crowding,  1,400  pounds)  instead  oi  a 

t\fi  r^v->    ^*v^nint  *'.>i»*^"isr}i  ^b^^b  the  chips  Were  to  DO  disohargi9U| 
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iy  not     lowing  the  chips  to  flow  ont  freely  and  requiring  the 

ic     >f  two  f      itional  laborers  to  empty  the  cell.    The  conveyer, 

\  chi      /o  the  cells  would  not  work  automatically,  as  had  been 

Duird  man  was  required  to  direct  the  chips  into  the  cells. 

wiDg  lo  i;u<  ilts  of  construction,  which  could  have  been  foreseen, 

le  expense  oi  working  the  battery  was  almost  double  what  it  would  be 

ith  proper  fixtures.    Add  to  this  the  additional  expense  occasioned 

)'  the  small  capacity  of  the  cells,  and  a  serious  increase  of  working  ex- 

enses  is  at  once  apparent. 

The  battery  was  intended  by  the  constructors  to  be  worked  by  allow- 

in:  the  liquid  to  enter  from  the  bottom  of  each  cell,  forcing  the  heavier 

lid  out  at  the  top.    Numerous  trials  by  this  method  showed  that  it 

practicable.    The  liquid  entering  the  cell  is  both  lighter  and 

•  than  that  contained  in  it.    The  result  of  lighter  liquid  being 

7  was  an  admixture  of  the  contained  and  entering  liquid,  which 

red  disastrous  to  close  extraction.    As  a  consequence,  the  connection 

iin  the  water  service  had  to  be  changed  so  as  to  permit  downward 

orking. 

On  Sunday  morning,  October  4,  a  heavy  frost  killed  the  blades  of  the 

but  did  no  damage  to  that  which  was  fully  matured, 
un  Tuesday  morning,  October  6,  there  was  a  severe  freeze,  ice  hav- 
aed  an  eighth  of  an  inch  in  thickness.    This  freeze  did  a  great 
lo  the  cane,  as  will  be  seen  in  the  table  of  analysis  of  the  mill 

'     Wednesday,  October  7,  the  machinery  of  the  diflusion  battery, 
h  hastily  and  imperfectly  put  together,  was  pronounced  ready 

On  fhursday,  October  8,  our  first  trial  took  place.    The  cutters  were 

at  8  a.  m.,  and  work  was  continued  until  5  a.  m..  Friday,  Octo- 

^  V.    During  this  time  70  cells  were  diffused  of  1,400  pounds  each. 

k  total  of  98,000  pounds.    The  weight  of  the  diffused  juice  was  96,140 

from  65  cells. 

anidysis  of  the  exhausted  chips  showed  only  a  trace  of  sucrose  and 

cent,  of  glucose.    The  waste  water  of  diffusion  showed  a  loss  of 

'  cent,  of  sucrose  and  .10  per  cent,  glucose.    The  total  loss  of 

therefore  was  .10  per  cent,  of  sucrose  and  .20  per  cent,  glucose. 

uEcess  of  glucose  in  these  analyses  is  explained  by  the  fact  tiiat  the 

s  of  exhausted  chips  and  waste  waters  taken  during  the  night 

not  analyzed  until  the  next  day,  and  meanwhile  the  sucrose  suffered 

nion. 

iie  total  loss  of  sugar  therefore  in  chips  and  waste  waters  was  .30 

It.    This  is  a  remarkably  good  extraction  and  the  result  is  very 

>ry. 

the  cells  could  be  promptly  emptied,  it  was  an  easy  matter  to 
6  a  diffiosion  every  twelve  minutes,  and  the  extraction  was  just  as 
IS  in  those  cases  where  twice  that  time  was  employed.    These  re- 
showed  that  sorghum  cane  diffiises  with  great  readiness,  and  in  this 
it  appears  to  have  an  advantage  over  the  beet, 
ne  employed  was  quite  imperfectly  stripped  and  the  sheaths 
oaining  blades  were,  of  course,  treated  in  the  cells  together  with 
The  coloring  and  gummy  matters  which  they  contained  were 
;      ind  in  the  diffusion  juices.    It  will  be  a  very  easy  matter  to 
cnijKS  through  a  sieve  in  connection  with  a  blower  and  remove 
sible  matter. 
;  is  a  table  showing  the  details  of  the  diftasion. 


126  REPORT   OF   THE   COMMISSIONER   OP   AGBICULTUBE. 


Table  of  diffui'ion. 


I. 
2. 
8 

4. 

ft. 

6. 

7 

8. 

0 
10 
U. 

12. 

13 

14. 

15 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26 

27. 

28. 

29. 

3(J. 

31. 

32. 

33. 

84. 

35. 

36. 

87. 

88. 

39. 

40. 

41. 

42. 

48. 

44. 

45. 

46. 

47. 

48. 


49.. 
50. 

M., 

j2. 

53. 

4. 

»5.. 

iO. 

•7., 

^.. 

>0.. 

^.. 

.1.. 

2„ 

<3.. 


No.  of  celL 


s 

s 

|6 

!2 

II 

I'' 

s 

"% 

> 

H 

Litert. 

700 

22 

700 

19 

700 

M 

700 

20 

700 

19 

7t,0 

24 

Tuu 

19 

liH\ 

25 

7li0 

27 

7r0 

27 

700 

29 

700 

24 

7(0 

•J4 

Too 

27 

Jf^nrk'^^  tnit  A- 


7(»0 
700 
700 
700 
700 
700 
700 
700 
TOO 
700 
Too 
700 
700 
700 
700 
700 
700 


600 
600 
600 
600 
600 
600 
6')0 
600 
600 
GOO 
COO 
000 
noo 

tiOO 

i;  0 

(JoO 

600 
000 
CuO 
«()0 
GOO 
GOO 
600 
GOO 
000 
6o0 
600 
600 
600 
600 
600 


23 
23 
23 
25 
27 
26 
23 
24 
24 
25 
25 
26 
23 
23 
26 
23 
24 


23 


19 
18 
22 

19 
28 
21 
24 
23 
23 
27 
30 
20 
24 

23 

24  I 

22 

23 

27 

24 

24 

27 

25 

22 

21 

38 

22 

20 

19 


80 
81 
Tt 
60 
62 

hi 

60 
5H 
59 
64 


67 

60 

52 

50 

56 

50 

50 

54 

50 

49 

5ft 

52 

58 

""  58 

00 

•  •  •  *  « 

66 

54 

67 

59 

56 

64 

64 
06 
65 
58 
50 
64 
38 


48 
54 

54 

58 
68 
65 
65 


65 
64 
68 
68 
68 

64 
68 
68 
68 


66 
65 

6H 
68 
59 
58 


87 
67 


77 
76 
04 
64 

59 
58 

"58 
60 
58 
66 


66 
55 
54 
50 
50 
56 
59 


60 
68 

58 
68 
64 


60 

60 
60 


64 

56 
50 
56 

68 


60 
64 
68 


67 
58 
57 
54 
54 
66 
02 
02 
48 


o 

I 


f  Stopped  for  suiiper. 


1. 

L 

I. 

1. 

1. 

1. 

1. 

1 

1 

L 

L 

1. 
1. 
1. 
1. 
1. 
1. 
1. 
L 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
L 
L 
1. 
L 
1. 
1. 
L 
1. 


060 
nOl 
0S8 
040 
M\ 
0«5 
045 
042 
042 
U41 
Oil 

0X9 
039 
OL'6 
030 
037 
038 
037 
087 
085 
088 
037 
037 
088 
(Ki9 
040 
039 
040 
039 
030 
039 
039 
039 
004 


L 
L 
I. 
1. 
L 
L 
1. 
L 
1. 
1. 
I. 
1. 
1. 


030 
038 
034 
040 
040 
041 
042 
043 
042 
041 
04<» 
040 
040 


1.042 
1.043 
1.041 
1.040 
L083 
1.041 
L043 
1.041 
1.041 
1.030 
1.041 
1.043 
1.042 
1.042 
1.063 


I 
I  P 


^\J    Hi'" 


jy,,.  tiv/ub  o/  oini  iirbrd  each  were  drawn  off  and  the  o 
^"^  discontinued. 

^/n'iiv  -^f  5is   »oii8  '^^  liters  of  juice  were  drawn  off  at  i 
i  „        .„..-      •*if>/»-     h-*  o'^erage  charge  of  each  cell 
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1,400  ponndB  of  ehips  the  ratio  of  difltasion  jnioe  to  weight  of  cane  was 
100:100.  In  th^  Beoond  series  of  31  cells  600  liters  of  juice  were  drawn 
off  at  each  charge,  or  1,320  ponnds ;  the  ratio  of  dif^sion  jnice  to  weight 
of oane  was  94  •  3 :  100.  It  appears  irom  this  that  diffhsion  can  be  saccess- 
fiilly  praotioed  with  sorgham  cane  when  the  weight  of  juice  obtained  is 
made  about  the  same  as  that  of  the  cane  difPns^.  The  mean  specific 
giaTity  of  the  32  charges  of  700  liters  each  was  1.0394  at  25^  0.,  or  at  15^ 
L0411,  corresponding  to  10.24  per  cent,  total  solids.  The  average  spe- 
dto  gravity  of  the  juice  of  32  charges  of  600  liters  each  was  1.0405  at 
Vfi  0.,  or  1.0424  at  15^  corresponding  to  10.55  per  cent,  total  solids.  The 
oaoe  varied  so  greatly  in  its  composition  that  no  estimate  of  the  degree 
of  extraction  could  be  made  Arom  the  analyses  of  the  cane  juices. 
The  following  analyses  were  made  of  the  dift'usion  juices  at  10.30  a.  ul: 


First  time, 
10.80  ».  m. 

Seoond 
time,  8  p.  m. 

TotAl  solids 

Percent. 
10.84 

Pereent. 

1ft.  AA 

Saorot6 ...•.•.•-•*..■...•.•••. 

&  10              ft.  iM  { 

Glucose.... >....■•••••■■•■•■>•■• ••••■. 

0.70 
188 

2.00 
1.80 

Solids  not  ■nffftr..  ....■.....■••....••. 

No  analysis  of  the  diffusion  juice  was  made  at  night. 
Analyses  were  also  made  of  the  cane  juice  expressed  on  small  mill 
from  canes  taken  from  the  yard  whence  the  cutter  carriers  were  sup- 


ToUl  solids , 

Buovoee  ••>••••.•>•••. •.•••••■! 

Olnooee • 

Solids  not  ragw •• .*, 


No.  1, 
10  a.  m. 


Pr.eL 

17.00 

1L84 

8.44 

8.88 


No.  a, 

Ua.m. 


Pr.ct, 

10.00 

8.68 

186 

8.18 


Na8, 
11.80  a.  m.  I 


15.80 
0.88 
8.41 
1.80 


The  small  samples  taken  for  the  above  analyses  showed  how  seriously 
tte  frost  had  affected  the  canes  and  how  irregular  they  were  in  their 
tomposition.  The  peculiar  odor  characteristic  of  frosted  sorghum  was 
ibo  very  apparent  in  the  chips  as  they  came  from  the  cutter.  This  con- 
dition of  things  rendered  this  part  of  the  work  very  unsatisfactory. 

The  weight  of  coal  used  from  the  time  of  firing  up  on  Thursday  morn- 
ing until  the  time  of  8toi)ping  Friday  moruing — nearly  twenty-four 
Wq»— was  a  little  over  3,000  pounds.  But  when  the  chips  could  be 
inHDptly  removed  from  the  cells  it  was  possible  to  make  a  diffusion 
•very  ten  minutes.  Hence  the  whole  work  might  have  been  done  in 
i^en  hundred  minutes,  or  eleven  hours  and  forty  minutes.  In  that  case 
kalf  the  ooal  might  have  been  saved. 

The  force  required  to  do  the  work  was — 

^eman  (day)  and  one  (night),  at  |1.50  ..: .,.••  |3  00 

n«aon  oane  carrier  (day)  and  foar  (night),  at  $1.25 • 10  00 

Q  at  batteiy  (day)  and  four  (night),  at  $1.25 10  00 

on  to  ramoye  chips  (day)  and  one  (ni^ht),  at  f2.50 5  00 

ft-man  (day)  and  one  (night),  at  |2.25 4  50 

^floaU  at$3.25 4  «8 

1  00 

»weep,  Ac.) 75 

of  diifdaing  49  tons  of  cane 39  13 
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With  slight  changes  in  the  battery  it  will  be  an  easy  matter  to  lednce 
this  to  $20,  and  if  the  cells  are  made  twice  as  large  the  cost  will  be  still 
less.  With  apparatus  properly  arranged  the  cost  of  aiffasing  a  ton  of 
caue  will  not  be  greater  than  30  cents.  Good  machinists  estimated  tliat 
about  15  horse  power  was  used  in  driving  the  machinery  and  heating 
the  liquor  in  the  expiniiaents  made. 

A  study  of  the  table  of  diffusions  reveals  some  curious  facts  rela 
to  the  variations  in  the  composition  of  the  caue.  Beginning  with 
fourth  difl'usion  and  ending  with  the  eleventh,  eight  cells  in  all,  the  loi 
lowing  facts  a])j)ear:  The  moan  specific  gravity  of  the  dili'usion  joioeal 
150  C  was  1  045,  corresponding  to  11.2  per  cent,  total  solids.  The  weigbl 
of  juice  drawn  off  was  10  per  cent,  greater  than  the  weight  of  caD( 
diffused;  11.2  total  solids  in  110  pountls  would  be  equal  to  12.33  tota 
solids  in  100  x)ounds.  Add  to  this  the  .30  sugar  lost  in  chips  i^  wat€] 
of  diffusion  and  .15  solids  not  sugar,  we  obtain  12.77  as  the  totsd  solidi 
in  cane  diffused,  calculated  from  the  diffusion  data.  This  would  cone 
spend  to  14.05  total  solids  in  the  juice  as  expressed  by  mill. 

After  the  eleventh  diffusion  the  cane  rapidly  deteriorated.    The  meai 
specific  gravity  from  the  eleventh  to  the  thirty-third  diffusion  was  10.3! 
(circa)  at  15©  C,  corresponding  to  9.75  per  cent,  total  solids.    Proceed 
ing  as  above,  the  following  numbers  are  obtained:  Total  solids  in  c 
diffused,  11.18  per  cent.    This  would  give  for  mill  juice  12.35  per  cent 

After  the  thirty-second  diffusion  the  weight  of  juice  drawn  off  1 
5  per  cent,  less  than  weight  of  cane  diffused.  The  specific  gravity  0 
the  diffusion  juice  at  15^  was  1.044  (circa),  corresponding  to  11.00  pc 
cent,  total  solids.  Diminishing  this  by  5  per  cent,  and  adding  .45  w 
obtain  11.00  per  cent,  as  total  solids  in  cane,  or  12.10  per  cent  tota 
solids  in  expressed  juice. 

Unfortunately  the  carbonatation  pump  broke  after  about  one- third  c 
the  juice  had  been  defecated.  A  careful  estimate  of  the  number  0 
tons  of  cane  which  was  worked  showed  that  16  had  been  carbonated 

This  yielded  4,320  pounds  of  mtisse  cuite^  containing  76.9  per  cent  soto 
matter,  or  11  per  cent,  (nearly)  on  weight  of  cane  worked. 

The  composition  of  this  masne  cuile  is  shown  by  the  following  a 


SucroBe 

Glucose 

Water 

Ash 

Solids  not  sogar 


Per  cent. 


53. 48 

13.55 

23. 10 

4.74 

6wl3 


This  7nas8€  cxdte  was  allowed  to  stand  in  cars  (it  was  not  boiled  t 
«?rain)  one  week  and  wa«  then  swung  out,  yielding  1,420  i)ound8  of  sugai 
■-  about  30  per  cent,  of  worked  and  dried  sugar,  or  95  pounds  per  to 
•'"  '»ane  worked. 

Jowing  12  pounds  per  gallon  for  the  mmne  cuite,  the  number  c 
'>i.dons  per  ton  of  cane  was  234. 

T'-*  sugar  was  of  fine  gn^'ity,  the  molasses  of  much  better  qoalit 
.  •..     Hat  ob<^*»i"ed  in  t)      -npi  way,  and  the  whole  product  was  i 
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5  oontinaed  to  deteriorate,  as  is  sliown  in  the  following 
Pi  the  juices  from  the  mill  of  the  Franklin  Sugar  Oompany : 


Friday, 

October  9, 

4  p.m. 

SatardftY, 

October  10, 

10.30  ft.  m. 

Sfttnidfty, 

October  10, 

4  p.m. 

ICondfty. 
October  12. 

Duofcwo > -■ 

Percent. 
7.80 
3.50 
2.21 

PtreenL 
7.82 
3.50 
3.19 

Percent 

7.69 
3.15 
8.50 

P^TMWL 

6.67 
8.27 
3.66 

6tncmo 

flolidA  not  vte^fr  - . . . .  t  t  t  ^ 

Total  nolHn  ........ 

13.51 

14.01 

14.34 

18.51 

ouraging  effects  of  the  severe  fipost  of  the  6th  of  October 
c  »aurd  any  hope  of  successfal  continuation  of  the  experiments, 
be  quite  impossible  to  work  successfoUy  a  diffusion  juice  derived 
poor  a  source, 
ictober  12  an  analysis  of  some  samples  of  cane  from  a  different 
showed  that  the  juice  had  been  little  injured  by  the  frost.  The 
rs  obtained  were  the  following : 


Percent 

Snoroee... ...... ....a. .....•..■.•...•• 

11.88 
L87 
2.44 

GIncoee 

Solids  not  sugar 

Total  solids 

16.14 

g  that  enough  of  such  cane  might  be  secured  to  allow  of  another 

Sie  apparatus,  it  was  determined  to  make  another  run  on  the 

Dg  day.    The  sample  for  analysis  was  taken  from  the  west  end 

(Id,  which  was  bordered  on  the  west  by  a  strip  of  forest  and  a 

f  water  of  considerable  size. 

ntly  the  spot  whence  the  sample  was  taken  had  been  protected 

conditions  from  the  action  of  the  frost.    Samples  taken  from 

ts  of  the  field  during  the  day,  October  13,  when  the  second  run 

,  show,  with  the  exception  of  the  first  one  taken  from  the  west 

i/oe  field,  a  serious  deterioration  of  the  cane.    Following  are  the 

>f  juices  of  canes  expressed  by  experimental  mill,  made  during 

r  of  October  13. 


Kamber. 

Honr. 

Sacrose. 

Glucose. 

Solids  not 
sugar. 

Total 
soUds. 

10  a.  m. 

3  p.  m. 

4.30  p.  m. 

5.30  p.m. 

10.28 
&64 
&54 
&81 

2.11 
2.95 
8.11 
2.61 

2.82 
2.81 
2.89 
2.98 

IS.  16 

14.40 

14.54 
14.40 

y  were  the  analyses  sufficient  to  show  the  injury  that  had  been 
in  addition  to  this  the  chips  were  soft  and  '<  bleeding,"  and 
the  odor  characteristic  of  frozen  cane, 
with  such  chips  was  more  like  maceration  than  diffusion ;  never- 
run  was  made. 

-«5 
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RX7N  OF  OCTOBBR  13,   1885.  ^ 

The  cutters  were  started  at  9.30  a.  m.;  stopped  at  6.30  p.  m.  Namber  of  hoi 
less  30  minutes  stopped  at  noon— 8  hours  30  minutes. 

Number  of  cells  of  chips  cut,  39.    Average  time  for  each  cell|  14  minutes  (ueari 

During  thia  time  the  cutters  were  frequently  stopped  to  wait  for  the  emptyii 
the  cells. 

It  was  found  that  one  cutter,  with  moderate  feed,  could  fill  a  cell  (1,400  i>o 
circa)  in  6  minutes. 

The  number  of  charges  drawn  ojQT  was  34. 

The  first  charge  was  taken  at  11.07  a.  m.  and  the  last  one  at  7.45  p.  m.,  Ici 
minutes  at  noon  and  30  minutes  for  supper — 7  hours  39  minutes. 

Ayerage  time  for  each  diffusion,  13i  minutes. 

COST. 

Coalbumed,  1,575  pounds,  at  $3.25  per  tou ! 

Four  men  on  earner,  V^day,  at  $1.25  

One  fireman,  ^  day,  at  $1.50 

One  boy,  A  day,  at  75  cents 

One  team  ror  bagasse,  -^  day,  at  |2.50 

Four  men  at  battery,  4^  dav,  at  $1.25 

One  valve  man,  A  day,  at  $2.25 

Oil 


Total 


Tons  cane  diffused , 
Cost  per  ton 


Tohlt  of  deiaih  of  diffm'ion  of  October  1%  1885. 


I. 
2. 
3 

4. 


6.. 

!>.. 
10.. 
11 
\'2 

V.I.. 
H 

ir. 
ifi. 

17., 

1«. 

ID. 

.1 

•:; 
1. 

fi 

i  . 

'\). 

,0 


Number  of  cell. 


o 


900 
700 
700 
700 

700 

700 
700 
7U0 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
70(» 
700 
700 
640 
640 
640 
640 
(MO 
(Ml) 
040 
640 
640 
640 
700 
640 


SO 

P 


Z  -^ 
H 


16 
18 
19 
18 

28 

26 

25 
27 
2:{ 
24 
24 
19 
21 
28 
26 
24 
25 
26 
26 
25 
28 
23 
38 
24 
22 

22 
22  I 
26  I 
•27 
41 
45 


84 


48 
60 

56 


r)5 

r»5 

(iO 
70 
r)8 

58 


®  5 


4>  r  i 


9   * 


s 


90 

62 


70 
60 
60 
61 
62 
50 


<»«  .  . 

67 

64 

55 

64 

56 

56  .. 

58 

56 

57 

..'Hi 

54 

58 

55 

54  , 

.52 

54 

•V$   1 . m 

56 

54 

56 

54 

54 

•■a 


l.OM 
1.087 
l.ORl 
1.033 


73   1.030 


50 
58 
50 

r.5 

52 
54 
.52 
50 


53  I 

54  . 
50 


.•50 
61 


1.031 
1.038 
1.038 
1.038 
1.0a5 
1.030 
1.036 
1.037 
1.038 
1.038 
1.039 
1.038 
1.036 
1.(134 

i.o:» 

1.033 

1.034 

1.084 

1.034 

1.033 

1.033 

1.083  ! 

1.033 

1.033 

i.oes  I 

1.034  ' 
1.030  • 
1.024 
1.021 
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total  weight  of  juice  delivered  to  liming  tanks   was  249IIO.7 
ams,  or  52,043.5  ponnds. 

weight  of  caue  iu  the  34  diffusion  cells  was  M^O  multiplied  by 
7.600.    Therefore  the  weight  of  juice  drawn  off  to  cane  removed, 

tolOO. 
average  comfioHition  of  the  diffusion  juices  will  be  shown  by  the 
u^  analyses : 

DiffuMon  juices. 


Number. 

Number 

of  diffti- 

Bion. 

Sucrose. 

Glnoote. 

SolUUnot 
sugar. 

Tofeia 
solids. 

4 
14 
21 
25 
31 

P€rc§nL 
4.86 
6.94 
4.99 
4.78 
3.91 

1.09 
2.00 
2.81 
2.25 
2.16 

L78 
120 
1.64 
1.66 
1.68 

8.88 

10.14 

8.M 

8.56 

7.7a 

IQ 

4.89 

2.08 

L76 

'    &74 

lority  coefDcient,  S6  per  cent. 


Peroenlage  sucrose  Ufi  in  exhausted  chips  and  waste  waters. 


Number. 

Number  of 
difhsioii. 

CMps. 

TOIil 

Suorose. 

GIUOOM. 

•■CHI. 

4 
14 
81 
86 

Per  e^nt 
•.06 
.049 
.068 
(t) 

Percenl. 
.068 
.061 
.068 
.188 

PeretmL 

.181 

.118 

a 

L118 

imt  •nalysis  above  the  sucrose  was  sought  for  by  a  polarisooi>e,  but  so  littla  was  pmsnt 
iCstion  could  be  observed.    It  is  fair  to  presume  from  a  study  of  the  analyses  which  Mlow 


~r  ceot.  sucroae  wss  present 
Bslysia  the  chips  were  left  over  night,  and  in  the  morning  no  sucrose  oonld  bo 
J  iuTerted,  and  appears  therefore  with  the  glucose. 


It 


WASTE  WATERS. 


weight  of  water  discharged  with  each  cell  was  nearly  one-third 
than  that  of  the  chips ;  therefore  the  percentages  found  are  in- 
by  one-third  to  represent  the  real  loss. 


Number. 


'iJS.lJor  8«c~«. 


of  sugars  in  chips  and  waste 


4 

'14 
21 
26 


Per  tent. 

Trace. 

Trace. 

.008 

Trace. 


Glucose. 


Per  tent. 

Trace. 

Trace. 
.019 
.028 


Total 
sugars. 


T 


Total 

sugars  in 

creased. 


Per  cent. '  Per  eerU, 


.022 

.028 


.029 
.032 


.0305 
.01321 


132         REPORT    OF   THE   COMMISSIONER   OP   AGRICULTURE. 

The  exhanstioa  of  the  canejtherefore,  is  practically  perfect  an( 
superior  to  all  expectatiou.  With  unfrozen  cane  I  do  not  think  i1 
be  so  perfect. 

After  October  13  the  character  of  the  cane  made  any  farther 
ments  useless,  and  the  work  for  this  season  was  therefore  discon 
The  juice  from  the  second  run  was  all  carbonated,  but  the  process 
slow  and  the  juice  had  to  stand  so  long  in  contact  with  the  lime  tl 
product  was  of  a  much  darker  color  than  the  first.  The  total  we 
masse  ctiite  obtained,  89  per  cent,  being  solid  matter,  was  5,510 1 
For  the  23  tons  of  cane  carbonated  this  gives  a  yield  of  20  galh 
ton. 

Much  loss,  however,  was  occasioned  by  the  frequent  transfer 
juice  in  order  to  secure  its  entire  carbonatation  and  at  the  same 
keep  it  out  of  the  way  of  the  other  products  in  the  factor^'.    Thii 
cuite  was  of  so  poor  a  quality  that  at  the  date  of  writing  (Octobei 
attempt  has  been  made  to  swing  it  out. 

CARBONATATION. 

As  pointed  out  in  the  experiments  in  carbonatation  described 
letin  No.  3,  it  is  evident  that  the  process  so  long  and  so  succ< 
practiced  with  beet  juice  is  also  capable  of  giving  good  resuli 
cane  juices.  The  process  is  a  very  simple  one,  and  consists  in 
to  the  diffusion  or  expressed  juice  a  large  excess  of  lime  and  afte 
precipitating  the  greater  part  of  it  with  carbonic  acid.  The  w 
then  sent  to  the  filter  press,  where  the  precipitated  carbonate  < 
and  impurities  are  separated  from  the  juice. 

I  had  not  expected  to  make  a  trial  of  this  process  on  account 
fact  that  I  feared  the  appropriation  would  not  be  sufficient  to  cj 
both  experiments.  On  arriving  at  Ottawa,  I  learned  that  the 
company  had  two  filter  presses,  an  air-pump,  and  two  pans,  whic 
be  arranged  so  as  to  give  the  process  a  trial  on  a  large  scale,  j 
ingly  I  had  a  furnace  constructed  tor  furnishing  carbonic  acid,  i 
rest  of  the  apparatus  put  into  shape  for  the  experiments.  The  : 
was  designed  by  Mr.  G.  L.  Spencer,  who  also  had  a  general  sape 
of  the  entire  work. 

Our  former  experiments  had  shown  that  the  process  had  to  be 
on  somewhat  differently  from  that  of  the  beet  juices,  owing  to  tl 
ence  in  sorghum  juice  of  a  large  percentage  of  glucose. 

Our  first  experiments  were  made  with  the  diffusion  juices  ol 

Thursday,  October  8.    At  that  time  the  effects  of  the  freeze  t 

shown  themselves  to  any  great  extent.    It  was  found  that  about 

cent  of  CaO  (lime)  was  sufficient  to  produce  a  perfect  defecatiou 

juice.    On  that  day,  as  nearly  as  we  could  estimate  it,  about 

pounds  of  juice  were  carbonated,  with  the  most  gratifying  result 

juice  came  from  the  filter  press  perfectly  limpid  and  of  a  delicate 

jolor.    After  passing  through  a  sulphur  box  this  juice  was  sen 

evaporators  and  reduced  to  a  masse  cuite^  which,  in  color,  puri 

}aste  was  greatly  superior  to  the  best  product  obtained  by  th 

•  ethod.    Unfortunately  our  improvised  air-pump  broke  down 

L-ddle  of  the  work,  which  caused  the  loss  of  more  than  half  of 

"sion  juice  obtained  which  had  already  been  limed  for.  carboni 

^'le  carbonatation  of  sorghum  juice,  however,  demands  the  ^ 

^.are.    If  too  little  lime  is  added  the  precipitate  does  not  settle 

md  filtration  is  slow  and  imperfect.    The  carbonatation  must  be 

.Ad  nnf i'  ill  but  '^  2  per  ce^**.  of  the  lime  has  been  removed.    I 

..A.    rii>    '  nniiiv    1m*  111*^'    ^ii     larken  up  and  become  bitter 
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log.  If  lefts  than  this  qnantity  is  left  the  imparities  appear  to  be  redis- 
lohred  and  a  green  seam  forms  on  top  of  the  still  liquor  iustead  of  siuk- 
JDg  with  the  precipitate.  With  the  help  of  proper  test  reagents  a  lit- 
tle experience  will  enable  the  operator  to  carry  the  carbouatation  to  a 
saccessfnl  completion. 

It  is  founds  also,  that  the  temperature  during  carbouatation  should 
Dot  be  allowed  to  rise  above  40^  G.  When  the  carbonatation  is  com- 
pleted the  juice  is  raised  as  rapidly  as  possible  to  the  boiling  point 
mi  sent  at  once  to  the  filter  press.  If  allowed  to  st-and  the  liquor  will 
qaickly  darken.  Foaming  is  prevented  by  the  addition  of  a  little  lard 
^  by  a  jet  of  steam  from  a  perforated  pipe  near  the  top  of  the  pan. 

Analyses  of  carbonated  juices. 


Number. 

Saorose. 

Glacose. 

Solids  not 
sngar. 

Total 
solids. 

Percent 
5.25 
6.51 
4.99 

Percent 
1.18 
1.47 
0.48 

Percent 
2.26 
3.00 

Percent 
8.G8 

1 , 

10.  im 

S 

:i72  '            '.'.  M) 

'      ft       and  second  of  these  represent  successful  carbouaiutiuii. 
'  "ea  jaice  was  all  that  could  be  desired  in  color  and  flavor.    The 

t  ,te  made  from  it  was  also  of  the  best  quality  and  has  already 

b         led. 

ihird  analysis  represents  an  unsuccessful  carbonatation.    Too 
lime  was  left  in  the  liquor,  and  the  masse  cuite  was  black  and 
. 

ill  100,000  pounds  of  juice  was  carbonatated,  and  I  do  not  hesitate 

ti       that  this  process  of  defecation  offers  every  evidence  of  being  the 

which  should  be  brought  into  general  use.    In  large  sugar  facto- 

h€      dng  in  scums  alone  in  one  season  would  pay  for  the  carbona- 

pii    t. 

mii  th  a  statement  of  the  analyses  made  of  the  juices  from 

a  mill  during  the  progress  of  our  work: 

Analyses  of  sorghum  juices. 


9 

11 

12, 7.30  A.  m 

12;il».m.. 

12,3p.m... 

14. 10  ft.  m.. 

15 

b«l« 

tar  17, 10  A.  m.. 

of  puity 


Fxom  first  mill. 


8aeT«8«. 


Per  cent 

9.40 

9.72 

10.48 

7.70 

9.87 

10.78 

11.17 

9.39 

9.18 


9.74 


B«dacing 
•agur. 


Percent 


2.94 
2.58 
3.54 
2.20 
2.68 
2.10 
3.43 
8.49 


2.87 


^"?»     TotiJ 
not        -^""^ 


■agar. 


Pr.tent 


2.44 
8.04 
2.36 
3.53 
2.37 
2.88 
3.68 
2.10 


2.80 


solids. 


Pr.eent 
14.75 
15.30 
16.10 
13.60 
15.60 
15.78 
10.15 
16.50 
14.77 


15.36 


63.3 


From  second  mill. 


Saorose. 


Percent 
9.55 
8.65 
9.12 
a55 

10.69 
9.00 

10.51 
8.86 
8.09 


9.21 


Redacing 
sngar. 


Percent, 


3.25 
2.83 
3.20 
2.54 
2.77 
2.70 


3.62 


2.99 


Solids 

not 
sngar. 


Pr.eent 


3.00 
4.85 
3.60 
2.17 
3.83 
3.54 


3.26 


Total 
soUds. 


Pr.eent. 
14.77 
14.90 
1&30 
15.30 
15.80 
16.60 
16. 75 
15.32 
14.97 


2.97 


15.47 


59.5 


the  above  it  is  seen  that  the  juice  from  the  second  mill  is  slightly 
to  that  from  the  first.    In  quantity  the  two  mill  juices  are  about 
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I'UU'.    ■                                    Niiiuber. 

S»ciiiu. 

PfTOMf    FttrM. 

PtTcni. 

is 
11 

■.00 

Is 

si^tu'S:: 

■^71 

s«pi.  a,  w::;:::::::;::                  :;:::;:::::::: 

iToj 

■ill   Is 

fS 

Oct.  B 1  Ml '...'..'.....'. l.v^v^]\\..'. 

oet  w  31.... :  ;,;        : 

li 

1      m™ 

B.33 

Tile  abov«  i»  a  fair  expomlioii  of  tlie  qiuility  of  tbe.lufees  worl 
llio  coiupauy  during  the  Heusoii.  It  shows  tb*t  there  is  maoh  ye 
lioDe  in  the  cultiiro  and  improveinetit  of  the  oaue  before  a  prod 
obtained  which  is  favorable  to  the  productioa  of  a  large  qaantity  of 
per  ton.  1  am  told  by  the  ofBcers  of  the  company  that  the  seaw 
been  unusually  unfavorable,  a  lain  wet  apring  and  a  remarkablj 
freeze  combining  to  prevent  the  cane  t^om  reaching  maturity. 

The  mean  coefficient  of  purity  of  the  Juices  work«l  by  the  comp 
61.3.  I  have  every  reason  to  believe  that  by  proper  onitare,fBrd 
iind  selection,  Horghum  uaue  can  be  produced  in  which  the.)alo 
have  a  coefflcieut  of  purity  of  75  to  80.  The  importance  of  securiu 
■A  cane  is  even  greater  timu  that  of  extracting  all  the  sugar  and  pr 
defecating  the  Juice. 

Id  continuing  the  experiments  in  topping  the  cane  as  soon  as  thi 
lieads  ap]>ear,  as  described  io  Bnlletiu  ISo.  5,  the  foUowiog  result 
obtained  with  caues  grown  a^  nearly  as  possible  on  the  same  k 
soil  and  under  the  same  conditions  of  culture : 


Toppiidud.<>ok««l««n.. 

T^M^^...^ 

< . 

lit*. 

Sd- 

Sol<d> 

Dot 

■DKitr. 

^ssi 

Sd- 

fuaao-  Solid. 
Int        not 

:^!f.. 

Sti- 

Knloo. Sdld 
ifg         Mt 
•Mfw.  magu 

< 

U.IT 

S.M 

!«.« 

U.l 

*tp 

1S.U 

1.M 

i.ta 

n.» 

lt.M 

IM 

1.78 

17.  n 

ll  u 

1.N 

1 

^uloian 

re 

1 

7 

DO 

TS.M 
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From  tbe  above  resnlts  it  is  seen  that  no  appreciable  increase  of  su- 
erose  is  bbtained  by  topping  aod  snckeriug  the  cauen,  and  thei*efbre  it 
u  useless  to  make  farther  experiments  in  this  directiou. 


SOLUBLE  MATTER  AND  WATER. 


total  soluble  matter  in  the  clean  canes,  obtained  by  re])eated  ex- 
Oi  water,  and  drying  and  weighing  the  exhausted  residue, 
m  m  the  following  table : 

SoluhU  matter  iv  oanea. 


1- 
3. 
3. 
4. 


8&42 

88.32 

90.70 

6 1  90.46 


90.40 

saso 

87.80 
89.80 
88.80 
91.80 
91.00 
13 1  91.80 


«. 

7. 

8. 

9. 
10. 
U. 
IS. 


Average 90.00 


September  17. 
September  18. 
September  19. 
September  18,  do  pi  irate. 
September  28. 
Do. 

Stripped  and  topped. 

Topped,  not  suckered. 

Not  touched. 
Eaat  lieUI. 


I. 


WAHL  VAOUUM-PAN. 

A  new  kind  of  evaporator,  for  the  coutinnous  reduction  of  thin  to 

lOr  in  partial  vacuo,  built  by  Wahl  Brothers,  of  Chicago,  was 

'<     by  the  company.    The  pan  worked  well  and  appeared  to 

ui     or  no  Inverting  effect  on  the  sucrose,  as  is  indicated  in  the 

ing  analyses: 

Efect  of  JVahl  pan  evaporation. 


Nombeir. 


'  Thin  liquor  before  paaeioK  through 
pan. 


I 

I;-.....::::::::::::::::: 

iTtfage 

Co«ffie»eiit  of  purity 


Sucrose. 


P^retnt 
10.39 

1L20 
11.18 
10.87 
10. 24 


10.76 


Reduoing 
sugar. 


PereenL 
8.63 
4.23 
3.70 
4.51 
2.93 


3.74 


60.4 


Solids 


suf^r. 


Per  ct 
3.28 
3.44 
4.02 
2.99 
2.58 


Same  after  passing  through  pan. 


Peret 
17.10 

18.87 
18.90 
18.44 
15.  ir^ 


Percent 
37.44 
40.28 
31.09 
20.54 
26.74 


Per  cent. 
12.91 
14.91 
10.37 
13.13 
10.32 


3.26       17.  «1 


31.22 


12.  3.^ 


Solids 


^""'     Total      ci.,.rn...    Reducing;  """'* 
?^.     Bolids.    '"^wcrofio.      ^  *      not 


sugar. 


Peret. 

8.85 

12.81 

11.76 

2.11 

8.24 

8.78 


59.6 


TotAl 
solids. 


Per  et. 

59.30 
08.00 
.')3.22 
.sr>.  78 
4.\  UO 

52.  32 


EXPERIMENTS  IN  AIR  EVAPORATION. 


ion  1       called,  in  Bulletin  No.  5,  to  two  forms  of  apparatus  de- 
bo  Ti  sirnp  to  sngar  by  means  of  hot  air  and  at  a  temper* 

jugu  to  prevent  any  notable  inversion  of  sucrose. 
K      ae  forms  of  apparatus  was  designed  by  Mr.  Stuart,  of  Iowa, 
by  Mr.  Denton,  of  Kansas.    The  hope  that  a  trial  of  tbese 


136         REPORT   OP   THE   COMMISSIONER   OP  AGRICULTURE. 

apparatus  might  result  in  showing  that  sugar  for  general  family  nse 
might  be  made  in  a  small  way,  and  without  expensive  apparatus,  led  to 
a  trial  of  both  forms. 

This  trial  was  under  the  immediate  supervision  of  Mr.  A.  A.  Denton. 
The  results  of  the  experiments  were  not  satisfactory. 

The  Stuart  apparatus  gave  fairly  good  results  as  far  as  temperatan 
is  concerned.  The  sirup  was  heated  by  steam  coils  in  the  bottom  of  f 
long  rectangular  tank,  through  which  air  was  forced  by  devices  describe( 
in  Bulletin  No.  5,  page  178. 

In  the  experiments  made  at  Ottawa  the  temperature  of  the  Ixnly  o 
the  sirup  was  kept  at  about  180o  F.  Near  the  end  of  the  concentration 
however,  it  was  impossible  to  avoid  a  little  scorching  of  the  mass  ii 
contact  with  the  pipes. 

The  apparatus,  however,  is  extremely  simple  and  cheap,  and  I  tl 
with  rich  cane  might  be  made  to  yield  a  fair  quantity  of  sugar. 

The  apparatus  constructed  by  Mr.  Denton  consisted  of  a  rectangalai 
box  28  feet  high,  the  other  dimensions  being  4  feet  and  2  feet  resiMMSt 
ively.  In  this  box  was  a  double  endless  chain  carrying  two  sets  o 
galvanized  iron  pieces.  These  pieces  dipped  into  the  sirup  below  am 
thus  carried  it  towards  the  top  of  the  shaft. 

A  blower  attached  to  a  heating  chamber  containing  400  feet  of  i 
pipe  threw  a  current  of  hot  air  into  the  bottom  of  the  apparatus,  wii 
ascending  through  the  box,  came  in  contact  with  the  thin  sn: 
liquid  spread  over  the  galvanized  iron  surface. 

Apparently  the  heating  surface  was  not  sufficiently  great,  for  it  i 
almost  impossible  to  raise  the  temperature  of  the  liquid  within  the  bo: 
to  lOOo  F. 

The  experiment  was  therefore  abandoned,  but  Mr.  Denton  thinks 
with  a  proper  heater  it  will  prove  successful.    The  low  specific  heai « 
air  will  render  it  quite  difficult  to  keep  the  temperature  high  enough  t 
allow  the  escaping  air  to  carry  off  any  considerable  quantity  of  aqi     a 
vapory  but  it  is  possible  that  some  such  device  will  secure  the  pru 
tion  of  sugar  on  a  small  scale. 

I  still,  however,  adhere  to  the  opinion,  expressed  in  Bulletins  N( 
and  5,  that  sugar  making  on  a  small  scale  is  not  the  rational  metl 
procedure.    The  experience  of  the  whole  world  has  been  that  succ 
sugar  making  implies  the  investment  of  sufficient  capital  to  secure 
best  machinery  and  to  work  in  the  most  economical  manner. 

The  experiments  of  the  present  season  have  not  shown  any  suflB 
reason  for  a  change  in  that  opinion. 

DEFEdATION  WITH  AOID  ALBT7MEN. 

A  trial  was  also  made  with  the  Wilcox  method  of  purifying  sorgho] 
|uice  with  acid  albumen. 

The  method  employed  was  communicated  to  me  by  Mr.  Wiloox, 
rtventor. 
^'ollowing  is  his  description  of  the  process: 

'^ar  first  care  is  that  the  sorghum  juice  is  from  freshly  cat  cane,  as  a  ftw  hoc 
-  -n.oS  a  great  diffcreuce  in  its  sugar-yielding  qualities,  as  yon  are  aware. 

-  The  msh  juice  boiog  placed  in  a  defecator  and  while  in  the  cold  state,  we  add 
^iaius  of  dried  egg  albumou  diHsolved  in  cold  water  for  each  pound  of  jaice,  ) 
^oron^hly  incorporate  with  the  same.  We  next  slowly  add  enongh  of  a  solatia 
insisting  of  one  part  of  66^  B.  sulphuric  acid  and  seven  ^arts  of  water,  till  Ii 
^ows  slightly  more  red  than  it  would  if  the  juice  were  simplv  in  the  natural  nL** 
The  correct  acid  point  is  very  important,  and  to  determine  tnls  wo  take  some  of  t 
...f*»«fj  \{  i-Vio  t^*\ftknft^'vr>  \iT  f  t.A«t  f-iKe  tt«d  heat  it  over  a  lamp  to  tho  boiling  pol 
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).  If  the  liquid  is  vigorously  stirr^  a  few  moments^  a  greenish  precipitate 
and  a  clear  liqnor  remain ;  if,  on  the  other  hand,  not  enough  of  the  acid  solu- 
en  added,  the  liquor  will  be  cloudy  in  appearance  and  contain  but  a  small 
f  precipitate.  If  such  is  the  case,  dip  a  small  splint  in  the  acid  solution  and 
i^ontents  of  tube  till  a  good  precipitate  takes  place.  If  too  much  acid  sola- 
en  used  in  the  defecator,  no  precipitate  will  form  in  the  tube,  nor  will  the 
Migulate,  a  condition  which  is  very  bad,  requiring  the  use  of  lime  at  an  im- 
e  to  correct.  This  tube  test  will  give  the  exact  state  of  the  contents  of  the 
md  by  it  the  correct  acid  point  obtained. 

at  is  now  raised  till  the  contents  of  the  defecator  stand  at  a  temperature  of 
ben  it  is  shut  off;  we  now  add  milk  of  lime  (which  will  form  more  precipi- 
le  liquor  is  exactly  neutral;  good,  sharp,  caustic  lime  should  be  used,  as  it  will 
f  it,  and  our  experience  shows  that  the  loss  we  have  to  use  the  better. 
)int  at  this  stage  is  to  see  that  the  liquors  do  not  grow  alkaline  after  they 

1,  as  lime  acts  somewhat  slowly ;  if  such  should  be  the  case,  add  enough 
oolntion  till  litmus  changes  to  a  purplish  blue,  but  the  neutral  point  must 

to  cause  a  full  precipitation  so  as  not  to  be  bothered  with  it  during  con- 

• 

efecr.tion  we  pass  the  juice  into  a  vessel  called  a  separator,  of  the  same  ca- 
the  defecator,  and  collect  the  precipitate  in  the  bottom  of  the  cone,  from 
8  drawn  otl'  throuj^h  the  faucet,  thereby  saving  a  great  deal  of  labor  in 
if  the  liquor  should  still  show  any  cloud,  then  strain  it  through  a  filter 
g  lilter,  wl*eu  it  will  be  clear  and  brilliant,  of  a  light  lemon  color." 

nnatcly  we  did  not  have  time  to  make  a  trial  of  the  process 
irthe  cane  liad  been  injured  by  frost.  I  am  of  theopiuion  that 
ess  carried  out  as  described  above  will  not  work  any  injury  to 
)8e  in  the  juice. 

suit  of  the  delecation  showed  that  the  jnice  filtered  through 
»er  was  limpid  and  of  a  light  lemon  color.  About  2,000  pounds 
sent  to  the  filter  press,  but  in  spite  of  every  endeavor  it  would 
through.  In  a  few  moments  the  cloths  were  completely  closed 
le  highest  pressure  obtainable  no  liquid  could  pass.  The  diffi- 
Ith  the  Wilcox  method  are  therefore  not  chemical  but  mecbani- 
mnot  suggest  any  method  by  which  these  mechanical  difficul- 
)e  overcome. 

eluding  this  report  I  desire  to  properly  thank  Prof.  M.  A. 
ad  Mr.  James  Forsythe  for  the  services  they  rendered  in  erect- 
chinery,  and  my  assistants,  Messrs.  Oiifibrd  Richardson,  O. 
5r,  and  John  Dugan,  for  the  aid  they  gave  in  the  laboratory 
e  factory. 

3  also  to  thank  Professor  Swenson  and  Mr.  W.  L.  Parkinson, 
ist  and  the  manager  of  the  Franklin  Sugar  Company,  for  the 
irtesies  shown  us  by  them,  and  for  the  readiness  with  which 
OS  every  facility  of  manipulation  in  their  i>ower. 

GENERAL  OONOLUSIONS. 

neral  results  of  the  ezx>eriment8  may  be  summarized  as  fol- 

t      process  of  diffusion  98  per  cent,  of  the  sugar  in  the  cane 
led,  and  the  yield  was  fully  double  that  obtained  in  theordi- 
• 

)     Q&culties  to  be  overcome  in  the  application  of  diffusion  are 
snanical.    With  the  apparatus  on  hand,  the  following  changes 
V  in  order  to  be  able  to  work  120  tons  of  cane  per  day : 
ision  cells  should  be  made  twice  as  large  as  they  now  are, 
»ic  feet  capacity. 

Dg  through  which  the  chips  are  discharged  should  be 
y       possible  of  the  same  area  as  a  horizontal  cross-sec- 
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(c)  The  forced  feed  of  the  cutters  requires  a  few  minor  cbangen,  ik 
order  to  prevent  choking. 

((/)  The  apparatus  for  delivering  the  chips  to  the  cells  .should  be  re- 
modeled  so  as  to  dispense  with  the  labor  of  one  man. 

(3)  The  process  of  carbonatation  for  the  purification  of  the  juice  is  the 
only  niethocl  which  will  give  a  pure  limpid  juice  with  a  minimum  of 
waste  and  a  maximum  of  purity. 

(4)  By  a  proper  combination  of  diffusion  and  carbonatation,  our  ex- 
periments have  demonstrated  that  fully  95  per  cent,  of  the  sugar  id  the 
cane  can  be  placed  on  the  market,  either  as  dry  sugar  or  molasses. 

(5)  It  is  highly  Important  that  the  Department  complete  the  experi 
ments  so  successfully  inaugurated,  by  making  the  changers  in  the  diffu- 
sion battery  mentioned  above  and  by  erecting  in  connection  with  it  i 
complete  carbonatation  apparatus. 


nona:  under  the  direction  of  the  assistj  v  •  chemists. 

The  results  of  the  continuation  of  Mr.  Oliitbrd  Bichardsou's  work  ai 
the  cereals,  which  he  has  had  in  charge  for  sevend  years,  he  haa      f 
marized  in  the  following  pages: 

THE  CBREAIib. 

The  study  of  the  cereals  of  the  country,  which  has  been  in  p; 
for  some  time,  has  been  continued  and  extended  during  the 

It  was  originally  undertaken  with  the  idea  of  discovering  tne 
which  brought  about  such  great  variation  in  their  chemical  comp<     j 
and  physical  properties  in  order  that  the  farmer  might  profit  uy  i 
knowledge  of  the  conditions  under  which  the  best  grain  was  giowni 
of  the  localities  where  the  most  favorable  conditions  existed,  \    1 
the  field  experimenter  might  have  the  aid  of  a  scientific  and  %iu\ 
stad^  of  his  results. 

CORN. 

The  first  O/Onclusions  reached  were  in  regard  to  com  and  wheat 

Corn  was  found,  as  all  are  well  aware,  to  vary  very  largely  in  it 
physical  properties,  but  itr^  ciuMuical  composition  was  not  by  any 
HO  changeable,  or  they  were  at  least  within  much  smaller  limits 
was  the  case  with  wheats. 

A  study  of  the  conditions  of  growtSi  showed  that  this  is  in  \ 

to  an  extended  period  of  vegetation  and  the  great  length  of      • 
compared  with  other  cereals.    It  is  thus  enabled  to  secure  fi-vin  \ 
i«,ny  soil  supplies  of  food  which  would  be  unavailable  to  wheat, 
luring  it^  slow  growth  store  up  the  materials  for  the  formation  ot 
t.^rain,  each  in  its  proper  relative  proportion. 

The  physical  properties  of  the  grain,  especially  its  size,  are  of  oou 
!Uich  infiucncetl  by  the  fertility  of  the  soil  and  length  of  season.    In 
average  weight  of  one  hundred  kernels  of  dent  corn  for  the  entii 

'  nited  States  being  36.748  grams,  individual  samples  were  found 
ary  from  13.859  grams  in  one  of  the  Northern  States  to  64.102  in  ! 
'essee.    There  would  be,  therefore,  but  little  doubt  tl       more 
4#ald  be  produced  to  the  acre  in  Tennessee  and  the  S  i 

han  in  th^  Vor^.h  if  other  conditions  were  the  same.   Tk  w^^ 

tof  fl\p  o^j^f      xr\t     ^r\ur~    ip  t>ic   -HAation  Of  thC  CffOCt  Of  ClUI 
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I  production  of  corn.  It  proves  to  be  the  most  important 
much  so  that,  while  the  size  of  the  Tennessee  kernel  is  twice 
i  that  grown  in  the  North,  the  yield  per  acre  is  less. 

Yield  of  com  hy  groups  of  States  in  1879  and  1883. 
[J.  R.  Dodge,  AoDiial  Report,  1884.] 


Gronp. 
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States 


1883. 


29.4 
88.0 
25.9 
25.0 
*M.  r. 
1&6 
11.6 
11.8 


Yield  per  acre  of  corn  [1879], 


c 

Yield.  1 

States. 

Yield. 

Stat«e. 

Y&tU. 

.31.0  1 
36.  9 
36.  5 
33.7 
31.4 
38.7  1 
33.2 
33.4 
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16.  r, 

24.0 
12.2 
9.0, 

Georgia 

9.0 
8.8 
11.8 
18.6 
21.6 
24.9 
24.1 
34.1 
.35.3 
31.4 
33.7 
36.1 
83.8 

Iowa 

41.6 

ire  ........ 

Florida 

!  Missomi 

M;.2 

Texas 

Rpnsaa 

90.9 

) .......... 

ArkaiifHM 

1  Nebraska 

40.1 

TeoneAsee 

Alabama....... 

114 

West  Virginia 

MifiaiiMippi... 

11.6 

Kentnckv 

'  Louisiana....  

California 

IS.  3 

Ohio  ....' ^ 

Michigan 

27.8 

,  Oregon 

22.6 

ludlaua 

Nevada 

96kfi 

WiscoiiRin 

'  Colorado ............... 

18.8 

A.  .....••. 

JIUnoiM .* 

A.......... 

^inneaota    

>ve  data  show  that  the  yield  in  the  South  is  far  inferior  to  that 

>rth,  that  a  warm  chmate  and  long  period  of  growth,  while 

I  a  large  kernel,  tends  to  give  a  gross  plant  with  but  few  ears. 

inces  can  hardly  be  due  to  soil,  and  in  fsbct  are  Hartoo  marked 

explanation. 
Ill  ha^  its  due  effect  is  evident  from  the  fact  that  with  much 
id  cultivation  the  newer  and  richer  soils  of  the  trans-Missis- 
)  produce  a  larger  number  of  bushels  to  the  acre  than  the 

worn- out  soils  of  the  East, 
lat  has  been  learned  in  our  investigations  it  is  apparent,  there- 
climatic  conditions  being  favorable,  or  at  least  not  modifiable, 
►vement  of  our  corn  crop  must  be  brought  about  by  increasing 
t  i)er  acre,  the  weight  per  bushel,  and  the  size  of  the  kernel, 
al  properties  easily  watched  by  the  practical  farmer.    It  will 
(    wiuy  for  him  to  employ  the  chemist  to  determine  the  chem- 
[ion,  as  it  will  be  seen  is  the  case  with  wheat,  owing  to  the 
lie  composition  is  but  slightly  affected  by  environment.    All 
the  improvement  of  our  corn  crops  much  more  easy  of  ac- 
and  places  it  in  the  hands  of  every  farmer  to  do  some- 
in  this  line  of  work.    He  has  only  to  select  the  variety 
as  his  experience  goes  flourish  best  on  his  soil,  and 
dction  80  modify  the  physical  properties  as  to  improve 
Ei  large  field  for  good  practical  work. 


Al 
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WHEAT. 

Our  investigations  of  the  wbeat  grain  have  shown  that  it  isverj 
variable  in  its  chemical  composition,  and  that  its  variations  are  cliar 
acteristic  of  certain  localities.  For  example,  the  percentage  of  albnini 
noids  increases  from  the  Atlantic  coast  towar*!  the  West,  while  in  Ore 
gon  the  lowest  percentages  of  nitrogen  are  found.  The  physical  prop 
erries,  color,  size,  and  hardness,  vary,  too,  to  such  a  degree  that  it  \i 
not  diflficult  to  decide  at  a  glance  where  the  most  characteristic  varietiei 
come  Iron).  Wheats  from  Dakota,  Colorado,  and  Oregon  are  so  entirely 
different  in  their  appearance  that  they  can  be  distinguished  even  iui 
photograph. 

A  study  of  the  causes  of  these  variations  and  distinctive  character 
shows  that  the  wheat  grain,  of  all  the  cereals,  is  the  most  susceptibl 
to  its  environment,  and  to  this  fact  is  due  the  peculiarities  whic^  ait 
found  in  various  parts  of  the  country. 

It  is  a  plant  of  rapid  growth,  the  grain  being  formed  and  ripen      i 
a  very  few  weeks.    For  this  reason  climate  and  all  meteorological  c 
ditions  produce  a  marked  effect  upon  the  grain,  while  the  soil  is  equaii; 
a  conditioning  agent  in  that  the  food  supply  must  be  immediately  avail 
able  and  near  the  root.    The  plant  cannot,  like  corn,  go  seeking,  w'*^^' 
long  roots,  for  its  food.    As  climatic  influences  are  paramount,  it  ^ 
readily  be  understood  that  variations  in  the  characteristics  of  the 
sons  in  the  same  locality  will  have  a  great  influence  on  the  grain, ; 
this  is  well  illustrated  by  a  series  of  analyses  covering  the  crops  gn 
for  several  years  in  Colorado  during  w&ich  the  seasons  were  quite 
able. 

The  named  varieties  of  wheat  are  numbered  by  hundreds,  x>erhapB  to 
thousands,  but  they  are  merely  evidence  of  the  readiness  with  whi 
modifications  of  the  grain  can  be  produced  by  changes  in  the  coudi 
of  growth.  There  is  nothing  definite  or  lasting  in  their  characterisaa 
and,  as  has  been  observed  on  the  Continent,  the  transfer  of  a  varirt; 
from  one  locality  to  another  is  accompanied  by  changes  in  its  charactei 
istics  approaching  those  of  its  new  surroundings. 

Among  our  wheats,  as  has  been  said,  it  is  not  difficult  to  tell  fton 
its  external  characteristics  what  part  of  the  country  a  specimen  en 
from ;  and  among  the  most  marked  are  the  Colorado  wheats  of  J 
fessor  Blount,  the  Oregon  and  the  Northwestern  grain. 

The  Oregon  grain  is  a  large  light  yellow,  plump  and  handsome  g 
of  a  very  stai^chy  nature.    It  owes  its  peculiarities,  I  believe,  to  thi 
that  it  is  ripened  slowly  in  a  moist  climate,  and  is  as  dififerent  from  < 
Eastern  grain  as  has  been  found  to  be  the  case  with  beets  under 
circumstances.    A  cool  and  moist  summer  furnishes  the  best  concu 
for  the  formation  of  the  carbohydrates. 

Colorado  grain  is  a  contrast  to  that  of  Oregon,  in  that  it  is  latfcen 
.he  berry  loses  the  starchy  appearance  and  becomes  more  glai 
itmbercolored.    It  is  rich  in  nitrogen  and  is,  theoretically  at  lei 
aost  perfect  grain  among  our  samples.    It  should  be  stated  that  so 
t  has  only  been  produced  on  an  experimental  scale. 

A  still  greater  contrast  is  presented  by  the  spring  wheat  from  ! 
lesota  and  Dakota.    It  is  the  smallest  of  all,  dark  colored,  in  no^ 
lilump,  and  very  hard  and  rich  in  nitrogci).    It  is  in  fact  the  richfi 
^rown  in  this  country,  reaching  in  one  instance  to  18  per  cent.       al 
ninoids,  and  produces,  therefore,  a  very  stiff  flour.    Its  character      i 
/^  fha  />iitnpfi«*  r»on(iiM*on^  in  thy  sumc  Way  as  with  the  Oregon  w 
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rin^r  from  that  in  just  the  direction  in  which  the  two  climates 

t  ripens  without  an  opportunity  to  fill  out  with  starch,  and  con- 

Y  is  relatively  rich  in  albuminoids.    The  same  number  of  grains 

on    tain  any  more  nitrogen,  absolutely,  than  an  equal  number 

grains. 

»nishiug  to  see,  however,  the  result  of  sending  seed  wheat  from 

3n  and  from  Minnesota  to  Colorado  and  growing  them  there 

years.    The  two  in  a  short  time  so  nearly  resemble  each 

they  can  be  distinguished  only  by  their  color.    A  few  more 

}nld  make  them  still  more  similar.    They  have  assumed  all  the 

3  characteristics,  and  no  better  illustration  of  the  susceptibility 

'J  to  it6  environment  could  be  asked  than  to  look  at  the  samples 

ave  proved  this. 

realities  mentioned  possess  characteristics  more  marked  than 
lers,  but  in  a  minor  degree  the  crops  of  the  middle  West,  the 
id  the  South  can  be  distinguished.  It  must  be  said  that  in  the 
1  of  latitude  the  changes  in  this  grain,  as  with  corn,  is  more  in 
1  per  acre  and  size  than  in  the  chemical  composition.  They  are 
larked,  however,  as  can  be  seen  in  the  following  table : 

Yield  per  acre  of  wheat  [1879]. 
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SoQth  Carolina 
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Florida 
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Texas , 
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6.6 
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3.4 
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6.2 
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States. 


Wisconsin 
Minnesota 

Iowa 

Missouri . . 
Kansas — 
Nebraska . 
Alabama . . 
Mississippi 
NeTada  . . . 
California. 
Oregon  — 
Colorado . . 
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12.8 
11.4 

ia2 

12.0 

9.3 

9.4 

5.7 

5.0 

18.9 

15.8 

16.8 

22.0 


sirable  in  this  connection  to  call  attention  to  the  fact  that 
arters  of  the  wheat  crop  of  the  country  is  produced  in  ten 
ind  that  its  average  composition  is  influenced  by  their  situation, 
tates  were,  in  1879,  according  to  the  census,  Illinois,  Indiana, 
ichigan,  Minnesota,  Iowa,  California,  Missouri,  Wisconsin,  and 
vauia.  Our  conclusions  for  the  average  production  must  be 
onately  influenced  by  this  fact. 

ariations  which  take  place  in  the  same  locality  in  any  one  va- 
>m  year  to  year  are  found  to  be  due  chiefly  to  difference  in  the 
and  the  impressions  which  they  make  upon  the  grain  are  some- 
sting.    Some  varieties,  which  improve  on  their  advent  to  a  new 
,  or  at  least  hold  their  own  for  a  number  of  years,  gradually  de- 
5  from  careless  cultivation  or  for  natural  causes  beyond  the  con- 
I  farmer.    It  is  unnecessary  to  remark  on  the  ease  with  which 
snltivation  or  lack  of  care  in  selection  of  the  seed  is  product- 
ions results.    In  the  way  of  natural  and  unavoidable  causes, 
lug  the  active  period  of  growth  produce  the  greatest  changes 
I      tion  of  th^  grain.    The  effects  produced  may  be  of  ditt'er- 
according  to  the  stage  of  formation  of  the  grain,  but  the 
case  are  not  recovered  from  for  some  time  unless  a  change 
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is  made  in  the  seed  used  for  the  following  crop.    Reversion  is  muc 
more  easily  accomplished  than  improvement. 

In  Colorado,  a  storm  in  1883  prostrated  the  plant  at  a  time  when  tb 
ipjury  interfered  with  assimilation  of  its  nitrogenous  constituents,  a 
though  afterwards  the  grain  filled  itself  out  fairly  well  with 
This  grain,  used  as  seed  for  the  ensuing  year,  gave  a  crop  whicu 
showed  lack  of  nitrogen,  and  although  a  certain  recovery  liad  c 
made,  the  depreciation  in  its  chemical  composition  was  very  eviden 
In  the  same  way,  in  Ohio,  a  storm  prevented  the  grain  from  being  lille 
out  with  starch,  leaving  it  small  and  shriveled,  and  relatively  rich  i 
nitrogen.    These  cases  show  the  necessity  of  obtaining  new  seed  w] 
any  injury  happens  to  the  crop  of  the  preceding  year. 

An  examination  of  the  chemical  composition  of  wheat  grown  with  tl 
greatest  care  on  the  same  laud  for  a  number  of  years  seems  to  show  thi 
many  varieties  depreciate  from  their  original  valuable  qualities.  It 
an  old  idea,  and  many  farmers  practically  change  their  wheat  now  ai 
then,  but  the  change  in  these  cases  is  qftener  necessitated  by  carelec 
ness  in  cultivation  than  by  natural  causes.  In  Colorado  quite  a  numb 
of  the  varieties,  cultivated  with  great  c^re  by  Professor  Blount,  ha^ 
steadily  depreciated  after  improving  during  their  first  year  in  the  nc 
locality.  Others  have  held  their  own,  and  some  have  improved.  Tl 
result  of  our  analyses  has,  however,  shown  that  care  alone  is  not  sni 
cient  to  improve  a  wheat.  It  must  be  at  least  fairly  well  suited  to  tl 
locality  in  which  it  grows. 

The  data  of  the  first  three  years  of  the  experiments  have  been  alreac 
])ublished;  those  of  last  season's  work  show  that,  while  the  resultf^ 
the  storm  of  the  previous  year  were  not  entirely  obliterated  in  li 
nevertheless  some  wheats  were  produced  Which  were  remarkable  n 
their  size  and  weight.    One,  for  example,  weighed  6.620  grams  per 
grains,  and  the  general  increase  has  led  to  an  investigation  of  ther 
lation  of  size  and  other  properties  to  that  of  weight  per  bi      d 
wheat  from  various  parts  of  the  country  and  the  relations  of  ex 
to  each  other.    The  latter  are  not  at  all  coincident,  as  may  be  s<    n 
the  following  figures  and  numbers  denoting  different  varieties: 

Extreme.H  among  Colorado  wheats  of  1884. 


VieM  per  acr«* 

NVeipbt  per  buHliel 

\V'eii;Iit  per  one  hundred  grains 
A  Ibaminoids 


HijcheHt. 


89.fi      Imi. 
68.6      1I)H. 
6.  020  gittms. 
14. 88    per  ct. 


Serial 
niimbtM* 


LowMt. 


:i560 

21.  :i 

bll. 

a57tf 

02.2 

lbs. 

srae 

:i.i«o 

grans. 

8669 

0.45 

perct. 

Serial 


The  weight  [>er  bushel  is  apparently  dependent  on  several  cause 
ligh  weight  is  almost,  if  not  always,  an  evidence  of  high  quality, 
vot  always  an  evidence  of  a  large  and  plump  grain.    The  hard  n 
spring  wheat  of  the  Northwest,  which  is  smaller  in  size  and  not  as  ph 
ts  many  other  varieties,  is  heavy  in  its  weight  per  bushel,  while  »' 
*%rge  full  v'^'^^^^^s  of  Oregon,  which  are  very  starchy,  are  light.    1 
-r^ilr  vine   ^2'     ./?'>\r  v^p^r  -^f  ♦^hc  Variations : 
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mber. 


Weight  per  huahel  of  hard^  soft,  and  immature  wheat§, 

HARD  RED  SPRING  WHEATS. 


sut«. 


Weight  pep— 


'  DakoU 
...do  .. 


Bashel. 


....do , 

....do 

...do 

MioneAota 
DakoU . . . 
Miuiitoba. 
Dakota  — 
HiDDesota 
....do 


LbM. 
65.3 
06.5 
M.2 
6S.3 
65.2 
6&6 
66.8 
67.1 
63.4 
64.0 
64.3 


100  grains. 


Grains. 
8.  ai2 
2,  mi 
8.868 
8.889 
2.921 
2.780 
3.700 
3.465 
3.074 
3.834 
2.926 


Yield, 
per  acre. 


Bnahdt. 
25.6 
26.5 
27.0 
27.8 
86.0 
(?) 

a> 

(?) 
(1) 
(!) 
(!) 


Good  .. 
No.  1... 
...do  .. 
...  do . . 
...do  .. 
...do  .. 
..  do  .. 
...lU.  .. 
...do  .. 
Frozen. 
No.  I .. 


SOFT  WHITE  OREGON  WHEATS. 


.;  Oregon 
; do 


57.2 
50.8 


4.258 
5.144 


(!) 
(f) 


Extra. 

—  do  . 


IMPORTED  WHITE  WHEAT. 


Albnini* 
iioids. 


Percent. 
14.53 
15.23 
17.33 
14.60 
14. 3i'. 
14. 35 
16.38 
13.48 
18.03 
13.65 
18.83 


8.58 
8.05 


62.2 


4.710 


Extra. 


10.88 


OTHER  WHITE  WHEATS. 


PennsylTaiila 

Missouri 

PenDsylranla 

MichiKao 

Mary  mod 

North  Carolina  . . . 

(?> 
West  Virginia . . . . 
▼irginia 


60.4 
62.7 
62.1 
62.1 
63.4 
61.2 
61.4 
64.5 
6A.0 


2.710 

8.860 
2..'i26 
4. 1U6 
3.077 
3.653 

(1) 
8.892 
8.565 
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15.0 
90.0 


Medium. 
...do  ... 
...do  ... 
...do... 
...do... 
...do... 
...do... 
Good  ... 
. . . .do  ... 


A.iS 
11.19 
10.60 
10.86 
10.85 
10.15 


11.90 
13.90 


IMMATURE  AND  POOR  WHEATS. 


Alabama 
..do  .... 
...do  .... 
..do  .... 
..do  .... 
..  do  .... 


I 


52. 3 
62.3 
40.8 
63.5 
48.1 
57.0 


2.011 
3.710 
2.242 
3.486 
2.166 
2. 675 


3.5 

10.3 

5.2 

5.3 

1.6 


Poor, 

Fair. 

Bad.. 

Fair. 

Bad. 

Poor 


AVERAGE  OF  FORTY-TWO  POOR  WHEATS  FROM  OHIO  IN  1883. 


56.0 


3.458 


30.8  ,  Shriveled 


10.85 
10.85 

9.98 
1L08 

9.80 
11.88 


12.89 


TS  WITH  HIGHEST  AND  LOWEST  ALBUMINOIDS  AND  LARGEST  SIZE. 


D.'ikota 

Wauhinfi^ton 
Colorado 


63.4 
63.5 
(>4.4 


.1.  074 
2.584 
0.  6'JU 


Lar;ic 

do  . 

. .  do  . 


Jlij^beitt  albuiueii 
Lotreut  albumen . . 
Lari;est  size 


18.03 

7.70 

12.08 


HIGHEST  WEIGHT  PER  BUSHEL. 


Colorado 


6F.  0 


4.  060 H»rd  red 


LOWEST  WEIGHT  PEPv  BUSHEL. 


AIa)>aina. 


48.1 


2.166 


Poor 


12.95 


9.80 
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From  these  figures  it  appears  that  the  hard  spring  wheats  will  avei 
age  aboat  65.5  pounds  per  bnshel,  the  soft  white  wheats  of  Oregon  58j 
the  ordinary  soft  grain  of  the  East  62.5,  the  poorly  matured  samples  ( 
Alabama  and  Ohio  55.5  and  56.6,  while  the  large  plump  grain  of  Col( 
rado  reaches  65,2  pounds  per  bushel.  Weight  per  bushel  is  evidenU; 
then,  an  indication  of  good  quality. 

The  avrerages  for  different  seasons  in  Colorado  vary  directly  as  tli 
percentages  of  albuminoids,  although  among  the  less  fully  develoiw 
grain  the  lighter  often  contain  more  nitrogen  from  lack  of  starch,  as  i 
the  case  of  the  crop  of  1883.  This  was  found  to  be  the  case  by  Law( 
and  Gilbert  in  their  experiments.  It  does  not  always  hohl  true,  as  iiui 
be  seen  among  the  Alabama  wheats  and  some  others,  while  the  Orcgt 
samples,  finely  matured,  rich  in  starch,  and  low  in  nitrogen,  are  ^ 
spongy  and  light  in  weight. 

The  weights  per  bushel  contained  in  the  preceding  table  seem  to  I 
very  large  when  compared  with  the  average  estimate  obtained  by 
statistician  of  this  Department  from  a  large  number  of  reliable  corr 
spondents*last»  year.    That  they  are  actual  weights  of  the  samples  e 
amined  has  been  proved,  however,  by  experimenting  on  wheat  and  o; 
of  known  weight  per  struck  bushel,  and  if  the  estimates  are  correct 
mnst  be  assumed  that  the  samples  sent  to  the  Department  are  not  ave 
age  ones.    For  instance,  O.  A.  Pillsbury  considers  56  pounds  an  a 
age  for  Minnesota  red.    William  Wheatly  thinks  that  Maryland  wl 
varies  from  59  to  62  pounds,  according  to  locality.    The  State  ageni  j 
Georgia  puta  the  figures  for  ten  years  at  54  to  55  pounds,  and  the  a 
of  Kansas  at  from  53  to  57  pounds  per  bushel.    The  difficulty  of  co\ 
ing  average  samples  will  always  be  met  with,  as  there  is  aJways  a  desi 
to  send  the  best.    Farmers  insist  on  deceiving  themselves  and  others: 
this  way. 

The  results  of  our  investigation  will,  it  is  hoped,  make  apparent  son 
few  directions  in  which  an  improvement  can  be  made  in  wheat  cultoi 
as  they  have  already  shown  the  miller  the  quality  of  the  grain  fio 
various  parts  of  the  country. 

OATS. 

Oats  are  grown  under  as  varied  conditions  as  wheat,  and  are  as  a  en 
more  variable  in  their  appearance  than  any  of  the  cereals.  They  can  1 
made  to  pay  on  rich  and  poor  soils  of  various  descriptions,  and  althou^ 
flourishing  in  a  cold  climate,  they  can,  in  the  form  of  certain  rust-pi 
varieties,  be  successfully  grown  in  the  far  South  by  sowing  in  the  oo 
part  of  the  year. 

In  consequence  of  all  the  variations  in  the  conditions  of  growth 
is  a  great  variation  in  the  weight  of  the  grain,  its  plumpness  and  r 
*^We  proportion  of  kernel  and  husk  or  chaff,  and  in  its  other  jih; 
I  iiali ties.    It  is  almost  impossible  to  make  a  classification  of  the  diftere 
^^arieties,  as  they  all  shade  gradually  into  each  other.    At  extremes  y 
tiave  the  white  potato  oats  of  the  North  and  the  red  rust-proof  of 
South. 

Among  the  most  important  characteristics  of  this  grain,  and  one  1 
Yiuch  it  is  most  often  judged  by  the  farmer,  is  its  weight  per  bush 
^n  close  relation  to  this  is  the  relation  of  kernel  to  husk,  a  point  whi 
•as  been  little,  if  at  all,  investigated. 

1  )ne  hundred  and  sixty-six  specimens,  collected  from  the  most  pn 

"egions  where  oats  are  grown,  these  characteristics  have  be<    < 
..ir  -jd  v'^-h  the  purpose  of  studying  their  relations,  not  only 
-^^i  -    .Ha  cbATn'-^fl-i  <*oTnp^«ition  of  the  grain. 
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ce  the  amount  of  meal  obtained  from  the  best  varieties  does 
Ma  50  per  cent.  Our  results  show  that  tbe  kernel  stands  to  the 
a  the  average,  in  the  proportion  of  7  to  3  for  all  parts  of  the  couu- 
se  from  the  Western  States  being  a  little  less  husky.  As  ex- 
are  found  among  the  averages  for  the  different  States — 76.1  per 
kernel  in  Washington  Territory,  and  61.17  for  Utah,  one  samplo 
ashington  Territory  having  79.28  per  cent.,  and  one  from  Dakota 
.37.  The  extremes  in  weight  per  bushel,  as  indicated  by  the 
5  received,  are  29.5  in  Connecticut,  and  48.8  and  48.6  in  Colorado 
kota  respectively.  The  average  weight  for  the  whole  country  is 
8.0"  for  the  jSTorthem  States,  34.5  for  the  Southern,  and  43.2* for 
cific  slope.  The  specimens  are  probably,  many  or  them,  above 
trage,  owing  to  the  fact  already  mentioned  that  correspondents, 
cionsly  perhaps,  select  samples  which  are  not  fair  representatives 
I  to  the  Department.    Among  themselves,  however,  the  results 

y  bear  comparison, 
warm  climate  of  the  South  lowers  the  average  per  bushel  2.7 
,  and  diminishes  the  yield  per  acre  from  30  busliels,  often  raised 
North,  to  about  10.    The  relative  proportion  of  kernel  is  not  pi  o- 

ely  affected,  the  average  being  but  1.62  per  cent,  more  of  husk 
1  ine  North.  This  result  is  rather  surprising,  but  is  deduced  from 
imination  of  90  specimens  of  Northern  oats  and  (j6  of  Sduthem. 
the  white  oats  will  grow  they  are  generally  heavier  than  others 
ve  a  larger  proportion  of  kernel. 

Southern  oats  are  above  the  average  weight  per  liundred  grains 
whole  country  and  for  the  North,  being  above  the  average  in 
Following  are  the  figures : 

Weight  of  oats  per  hundred  grains  and  per  bushel. 


States 


Weight 

Weight 

of  100 

per     • 

grains. 

bushil. 

Grami. 

Pound*. 

2.  .^7 

37.2 

2.290 

S&O 

2. 6i8 

342 

2.737 

43.2 

looseness  of  the  Imsk  and  its  additional  size  are  the  occasion  of 
aller  weight  per  bushel  of  the  Soiitbeni  grain,  while  the  well-filled 
F  the  Pacific  coast  funiishes  the  heaviei^toats  we  have.  Colorado, 
Jtiuguishes  itself  by  samples,  three  in  number,  grown  by  Professor 
averaging  43  pounds. 

ir  chemical  cumi»osition  the  snmides  proved  rather  surprising. 

reasonable  to  suppose  that,  as  tliey  are  so  susceptible  of  dete- 

on  and  sensitive  to  the  intiuence  of  their  environnu  nt,  great  va- 

would  be  found  in  their  composition  under  diilerent  climatic 

K     ,  as  is  the  case  with  wheats.    As  will  be  seen  this  has  not 

lo  be  so. 

gh  oats  are  fed  in  the  husk  to  stock,  it  was  thought  best,  for 

I  of  comparison  with  wheat  and  corn,  to  analyze  the  kernel  sep- 

In  this  way  it  is  [)ossible  to  compare  the  difterent  specimens 

tly  of  the  proportion  of  husk  which  they  possess,  and  then, 

from  the  se[)arate  analyses  the  composition  of  the  entire 

jv  calculated. 
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Mr.  Brewer,  in  his  report  on  the  cereals  in  the  last  census,  n 
upon  the  indefinite  knowledge  which  we  have  oi'  the  composition  oi 
grown  nnder  varied  conditions  and  the  necessity  of  a  hundred  oi 
analyses  for  an  intelligent  understanding  of  the  effects  of  euviroui 
on  the  plant.    Of  the  samples  which  we  have  collected,  179  have 
analyzed  without  finding  any  marked  peculiarities  due  to  climatic 
ditions,  with  the  exception  that  the  average  of  18  samples  from  tbe 
cific  slope  was  lower  in  albuminoids  and  richer  in  fiber  than  the  aver 
for  other  parts  of  the  country.    The  hulls  from  the  West  contain  i 
ash  than  those  from  the  Eaiit  and  more  fiber,  but  are  not  markedLv 
ferent  in  other  ways,  although,  like  the  kernels,  they  are  somew 
ficient  in  albuminoids.    As  a  whole  this  grain  is  the  richest  in  uii 
albuminoids  of  all  the  cereals. 

Average  composition  of  oaU. 


Albaminoids 

Fiber 

Oil 

Ash 

Water 


Keiiiels. 


PeresnL 

14.31 

1.88 

8.14 

2.15 

<LM 

B 


Ft 


*  Kot  detennined. 


The  average  of  albuminoids  for  the  difierent  States  varied  from ! 
for  Ohio  to  10.76  for  Washington  Territory,  the  latter  locality  sustai 
its  reputation,  gained  with  wheat,  for  poverty  in  nitrogen. 

The  extremes  in  composition  were  as  follows : 

Extremes  in  the  composition  of  the  kernels  of  oats. 


Water * 

Aah 

Oil 

(;nrl)obydrat©8 

('rude  fiber 

Albumiiioida 


Highest 


Per  cent. 
11.13 

2.94 
11.20 
71.!>l 

2.08 
19.44 


State. 


Montana ...... 

Mir1ii}iaii 

Texas 

North  Carolina 

Kentaclcy  and  Oregon 
Ohio 


Lowest 

Percent, 

4.67 

0.87 

0.50 

62.82 

0.88 

9l1U 

State. 


Arkansas. 
Iowa. 
Virginia. 
Texas  and  Hisi 
South  Carolina. 
North  Carolina. 


The  highest  percentage  of  albuminoids  in  the  preceding  figur 
over  1  percent,  higher  than  in  any  other  determination  ever  mai 
any  cereal  in  this  country,  and  the  lowest  is  2  percent,  higher  thai 
lowest  for  wheat.  It  is  also  interesting  to  observe  that  among  so  i 
ipecimen.s,  one  hundred  and  seventy-nine,  only  three  fell  below  1' 
cent.,  four  below  11  per  cent,  and  twelve  below  12  per  cent.  A 
•ame  time  only  thirteen  are  above  17  per  cent,  and  twenty-three  a 
'6 ;  so  of  one  hundred  and  seventy-nine  specimens  all  but  twenty -e 
»r  .S4.4  per  cent.,  are  within  the  limits  of  12  and  IG  i)er  cent.,  a  r 
-.mall  variation,  and  a«  the  averages  for  all  the  States  and  parts  o 
•ountry,  except  the  Paeitic  coast,   do  not  vary  far  from  14.3  per  ^ 

•»^s,  as  regards  chemical  composition,  cannot  be  said  to  be  verj 
•-ntible  to  the  influence  of  their  environment. 
T'he  chief  quality  to  judge  oats  by,  therefore,  is  their  weight 

...vh^i    "iii^ii  ifc    If  •ti#?'^v  o^*  *1">  pr'^'jortion  of  kernel  to  husk,  an 
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p  has  only  to  turn  his  attention  to  the  selection  of  the  variety  giv- 

Inr^rest  yield  and  weight  per  bnshel. 

^\s  10  the  deterioration  of  seed  brought  from  the  North  to  the  South, 

cr analyses  fail'to  furnish  as  ranch  information  as  might  be  expected. 

lie  averages  for  these  two  sections  of  the  country  are  so  nearly  the 

that  no  conclusions  can  be  drawn  from  them.    In  the  same  way 
aiftiTcnce  is  found  in  the  composition  of  heavy  and  light  oats, 
iiuonji^U  light  oats  being  more  husky  probably  contain  absolutely  less 
Ibuminoids. 

It  nmst  here  be  remarked  that  in  the  last  census  year  over  one-half 
he  crop  of  this  corejil  canio  from  the  Ave  States,  Illinois,  Iowa,  New 
Tork,  Pennsylvania  and  Wisconsin.    The  composition  of  our  market 
ibiecrop  is,  therefore,  nearly  the  average  for  these  States. 

BABLEY. 

Although  the  production  of  barley  in  the  United  States  has  hitherto 

^'iisiii;i]l  and  insufficient  to  supply  the  demand,  and  although  it  is 

imliiicMl  to  a  small  portion  of  the  country,  it  is  growing,  and.  owing  to 

hciuciCiL-tMl  i)ioductiou  of  beer  causing  an  increased  demand,  it  ought 

0 prove  a  profitable  crop  to  cultivate  and  its  area  should  increase.    It 

Okts  no  more  than  wheat  to  cultivate,  it  returns  a  greater  number  of 

ushels  to  the  acre,  and  it  is  worth  more  per  bushel. 

Owing  to  its  peculiar  uses,  a  study  of  its  chemical  composition  is  of 

I      interest,  as,  for  malting  pur[)oses,  aside  from  its  color  and 

i  10  germinate,  the  relation  of  the  starch  to  the  albuminoids  is 

Greatest  importance. 

►les  have  becMi  collected,  througli  our  agents,  to  the  number  of 

III  sixty,  from  those  parts  of  the  country  where  it  is  a  crop  of  any 

leuce.    They  repiesent  fairly  well  tlie  production  of  the  United 

but  Canada,  which  furnishes  us  with  a  large  portion  of  what  we 

IS,  nnfortunately,  not  represented.    The  largest  number  of  analy- 

not  for  the  largest  areas  of  production — New  York,  Wisconsin, 

talifornia,  which  raise  more  than  half  the  crop — but  they  are  scat- 

throngh  all  the  States  where  any  amount  of  barloyis  grown.    In 

ring  the  average  features  of  the  crop  £is  it  is  found  in  market, 

sial  regaiMl  must  be  had  for  the  figures  from  the  States  just  named, 

for  the  fact  that  Canadian  barley,  which  is  said  to  be  the  best,  is  not 

nted  at  all. 

A8  It  is  almost  impossible  to  detach  the  hulls  from  this  grain,  the 

majority  were  analyzed  as  they  were  threshed  out  and  only  a  few 

separated  into  bulls  and  kernel. 

average  composition  of  the  sixty  unhuUed  specimens  was: 


Per  cent 

Water 

6.53 
2.80 
2.68 

72.77 
3.80 

11.83 

Ash 

Oil 

CflrlmhydratAt 

Crude  uber 

Albaminoids 

^hese  figures  the  averages  for  the  different  portions  of  the  coun- 

'  hilt  little,  although  the  Pacific  slope,  as  usual,  is  1  per  cent, 

linoids  tlxAu  the  Atlantic  States,  and  somewhat  heavier* 
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The  large  size  and  low  percentage  of  albuminoids  of  the  Gi 
barleys  ought  to  make  them  valuable  for  malting  purposes,  o( 
germinative  properties  being  good. 

Among  the  samples  are  barleys  with  the  following  extremes : 

Extremes  in  composition  in  American  harleya. 


Water 

AmIi 

():l 

Carbohydrates 
Crude  fiber  ..^ 
Albuminoids. . 


Highest 


Percent 
0.15 
4.43 
3.54 

76.79 
4.65 

14.88 


SUte. 


Minnesota . 
California. . 
Indiana.... 
Montana... 

Ohio 

Dakota 


Lowest. 


Per  eMit 
4.53 
1.50 
2.06 
68.09 
2.64 
&75 


Stat 


Califoroin. 

Minnesota. 

Oregon. 

Colorado. 

Illinois. 

Kentucky  an 


Dakota  sustains  its  reputation  for  a  high  percentage  of  nitro 
Oregon  for  a  low  one,  but  the  variations  in  this  constituent  as 
are  not  extreme.  Barley,  in  fact,  has  a  wide  range  of  climate  i 
it  flourishes,  and  with  rye  shows  a  smaller  variation  in  its  com 
as  influenced  by  climate  than  the  other  cereals. 

The  analyses  which  have  been  hitherto  published  do  not  dift'i 
rially  from  ours.  Brewer  gives  nine  in  the  last  census  and  seve 
appeared  in  one  of  the  recent  numbers  of  Biedermann's  Cen 
fiir  AgrikuUurchemiej  1884,  p.  49.  Koenig  gives  in  his  colle< 
food  analyses  the  following  average  of  one  hundred  and  tweni 
specimens : 


Percent 

Water 

18.77 

Oil ; 

2.16 

Ash 

2.60  1 

Carbohydrates ..... 

64.93 

Cmde  fiber 

5.31 

Albuminoids 

1L14 

This  makes  the  continental  more  fibrous  than  ours,  and,  as  i 
ally  the  case  with  all  their  agricultural  products,  moister.  Tl 
ences  are  in  favor  of  the  American  grain. 

A  few  of  the  samples  which  were  hulled  or  were  naturally 
were  analyzed,  and  their  average  composition  was  as  follows : 


Water 

Ash 

Oil 

Carbohydrates 
Crude  fiber.... 
Albuminoids.. 


Percent 


6.26 
2.18 
2.66 

75.53 
L60 

1L77 


Tl  .  .ijiiereaoo  utcween  these  samples  and  theunhulled  lies  in 
>f  fiber  and  ash  and  the  relative  increase  of  the  other  eonstiti) 
'  Mild  be  expected.         « 

rom  a  physical  point  of  view  there  must  be  taken  into  const 
color  and  brightness  of  the  grain,  its  perfection  (that  is,  a 
prout),  its  homogeneity,  and  its  size  and  weight  per  bushel.  1 
»on«ujAr^  '^nir  *>->  «f'ai^rb+  :ijnt\  a\zQ  as  the  Other  quftUties  aw 
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i4y 


by  the  practical  man.    The  averages  for  the  country  are  as 


No.  of 
sample. 

Weigiii 

of  100 

grains. 

per 
bushel. 

tM 

76 
62 
13 
39 
10 
12 

Gram  It. 
3.  48-20 
3.2585 
3.  0162 
3. 1712 
8.6800 
4.6550 

Pounds. 
M.  0 

Usies 

r^.4 

Ktes 

r»2.  (» 

rttes 

:».». « 

ern  States 

57.  *J 

7e. 

56.8 

pecimens  from  the  Northwest  and  the  Pacific  are  heavier  per 
tulred  grains  anil  in  weight  per  bushel  than  the  others,*  while 
roni  the  northern  boundary  are  next  in  order.  The  heaviest 
lier  bushel  is  from  Utah,  60.2  pounds,  and  the  largest  size,  4.9000 
per  100  grains,  from  California.  The  lightest  barley  is  from 
Ivania,  50.4  pounds  per  bushel,  and  the  smallest  size,  2.6300 
)er  100  grains,  is  from  the  same  State.  Several  of  the  bald  va- 
ran, of  course,  above  the  figures  given,  one  from  Washington 
y  weighing  65.8  pounds  per  bushel  and  4.9300  grams  per  100 

e  few  samples  in  which  the  husk  was  detached  from  the  grain, 
ound  to  amount  to  about  15  per  cent,  on  the  average,  with  ex- 
Df  16.94  and  12.55  i)er  cents. 

olor  and  consistency,  together  with  the  high  nitrogen  of  our  bar- 
wever,  appear  to  be  their  weak  points.  From  some  recent  Ger- 
periments  we  learn  that  a  high-grade  barley  contains  less  than 
nt.  of  albuminoids,  is  mealy  in  consistency,  in  distinction  from 
V  fracture,  and  is  necessarily'  of  a  clear  white  color.  Many  of 
leys  are  off-color,  and  but  three  of  all  our  samples  can  be  quali- 
mealy.  The  albuminoids  are  no  higher  than  the  averages  of 
ivestigators,  but  much  higher  than  is  allowable  in  good  malting, 
Dg  to  the  best  judges  to-da^*.  There  seems  to  be  much  room, 
'e,  lor  improvement  in  the  quality  of  this  crop  as  grown  among 
ell  as  in  an  extension  of  its  area,  so  that  we  may  produce  our 

>piy- 

J  seems  to  be  no  reason  why  the  desired  result  shou]<l  not  be  ac- 
hed by  careful  selection  and  cultivation  without  nitrogenous 
8  which  tend  to  increase  the  percentage  of  albuminoids, 
iitended  to  learn  the  views  of  practical  nialsters  and  brewers  on 
ject  and  combine  their  conclusions  with  our  results  in  our  de- 
iport. 

RYE. 

is  cereal,  which  is  of  the  least  importance  of  any  grown  in  the 

States,  only  five  samples  have  been  analyzed  up  to  the  present 

^0      pply  this  deficiency  specimens  were  collected  from  the  De- 

04    -espondents  and  the  principal  rye-producing  States  at  the 

wiih  oats  and  barley. 

kve  been  examined  physically  and  chemically,  with  the  fol- 
\: 

specimen  was  from  Washington  Territory,  weighing  3.450 

i\i  grains,  the  next  from  Minnesota,  weighing  2.780  per  100 

lieaviest  weight  per  bushel  from  Vermont,  64.1  ponnda. 


150 


REPOET  OF  THE  COMMISSIONER  OF  AGRICULTURE. 


The  Binallest  were  from  Iowa  and  JSTebraska,  weigbiog  1.300  gramc 
hundred  gi^ains,  and  the  lightest  from  ISfew  York,  56.2  poaods  per  bni 
the  average  for  the  country  being  2.074  grams  per  100  grains  and 
X)ouuds  per  bushel.  The  largest  and  heaviest  rye  was  found  ou 
Atlantic  coast  and  in  the  Northern  States.  The  Pacific  slope  yfdn 
well  represented. 

The  average  weight  per  bushel  is  much  higher  than  is  usuall; 
cepted  for  rye,  but  the  specimens  in  hand  certainly  reached  tbosi 
ures,  either  from  being  very  clean  or  selected  samples  above  the  are 
production.  Illinois,  which  in  the  last  census  year  produced  mo: 
the  crop  than  any  State  except  New  York,  sends  the  smallest  and  I 
est  average  grain. 

In  chemical  composition  the  following  extremes  were  found: 


Highest 

State. 

Loweet 

Percent, 
7.00 
L31 
1.38 
C8.74 
I.IO 

SUKe. 

W'ater .••••.. 

Per  cent. 

10.00 
3.72 
2.01 

77.64 
1.90 

15.58 

Wisoonsln  ............ 

Watbin^nTer 
Nebraska. 

A»h 

niinoia 

cm. 

Colorado 

WiscvDsfn. 

CarbohTdratdt 

Xebnwka 

Colottido. 

Crude  nber 

Minnesota.  ..•• 

nilnoifi. 

AlKnnnlnAidt • 

Colorado .• 

8. 75     IndiAiiA. 

But  five  were  below  10  percent,  of  albuminoids,  and  nil  but  four 
below  13  per  cent. 

The  grain  cannot  be  said  to  be  extreoxely  variable.  The  averng 
the  country  is  here  given,  together  with  an  average  of  forty-nine  ai 
sea  of  ryes  from  all  sources,  given  by  Koenig : 


Water 

Ash 

ou 

Carbohydratf« 
Grade  fiber... 
Albuminoids  . 


The  extremes  of  albuminoids  in  Kooiiig's  nnalyses  wore  16.93  and 
per  cent.,  which  is  wider  than  among  our  sjiecimens. 

For  different  parts  of  tlie  United  States  the  averages  arc  very  n< 

concordant,  the  only  vnriation  being  an  average  of  half  a  per  cen 

buminoids,  and  a  little  more  fiber  in  ten  sx)ecimeus  from  the  S< 

The  difference  between  aur  grain  and  that  of  the  Continent  appen 

ihe  greater  moisture  of  the  latter,  as  is  to  he  expected,  together 

nore  ash  and  oil  and  less  liber.     The  nitrogenous  e,o:jstituents  are  ] 

ically  the  same,  and  this  cereal  is  richer  than  corn  in  this  elenuMit 

"^^  so  rich  as  wheat. 

»iye  cannot  be  considered  as  being  very  susceptible  to  climatic  c 
iOna  ;  in  fact  it  will  flourish  where  other  cereals  will  not.  It  reqi 
herotore,  no  g'^'^ater  care  in  its  improvement  than  the  selection  o 


irw**-^ 


\n,^c    hi  i:ir  i«ai     ield  aud  carcful  cultivation. 


H.  l\    H.  *«      'i     I 


CLUSIONS  ON  THE   CEREALS. 


L^      n  Ou    tttuQj  jf  the  various  cereals,  corn,  wheat,  oata,  barley 
'.    '   ippea  ^  that  ^Hav  all  have  certain  peculiarities^as  shown  by 
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properties  and  chemical  composition.  Of  all,  wbeat  is  the  most 
nole  to  its  enviroumeut,  both  chemically  and  physically;  oats  is 
lely  liable  to  deteriorate  physically,  but  is  not  so  changeable  in  its 
RJtioQ ;  corn  is  much  influenced  in  size  and  yield  by  climate,  but 
in  quality,  while  rye  is  about  the  same  thing  wherever  it  is 
and  barley  is  produced  in  such  a  limited  fleld  that  the  effect  of 
nment  is  not  marked. 

Pacific!  coast  and  Colorado  have  a  decided  effect  on  all  cereals. 
1  and  Washington  Territory  produce  them  all,  with  lack  of  an 
:e  amount  of  nitrogen,  while  the  California  grain  varies  in  other 
ts  also,  and  is  much  drier  tlian  Eastern  crops.     All  our  grain,  and 
all  our  «<rri<*ultnrnl  field  products,  are  much  drier,  owing  to  our 
e,  than  those  of  Europe,  and  this  is  an  important  factor  in  the 
'  of  bargain  and  sale.    The  Colorado  cereals  are  all  distinguished 
r  remarkable  size  and  excellent  development.    They  illustrate 
be  done  on  a  rich  soil  and  with  careful  cultivation  in  the  pro- 
of cereals. 

DATA. 

data  from  which  the  preceding  conclusions  are  drawn  are  loo 

n  number  to  be  given  in  the  present  .report.    They  will  probably 

an^ed  and  pubiisbed  as  a  special  bulletin  of  the  chemical  di- 

Tlie  abstract,  however,  which  has  been  given,  contains  the 

il  conclusions  which  can  be  derived  from  them. 

SOIL  ANALYSES. 

numerous  inquiries  received  at  this  office  relating  to  the  methods 

>ject  of  soil  analysis  hav(^  led  me  to  believe  that  an  abstract  of  the 

t  knowledge  possessed  by  scientists  on  this  subject  would  prove 

rest  to  those  engaged  in  scientific  agriculture. 

true  that  a  knowledge  of  the  chemical  composition  of  the  soil  is 

any  means  all  that  is  necessory  to  judge  of  the  proper  method  of 

3  or  the  extent  of  its  fertility.     Yet  it  nmst  be  admitted  that 

Knowledge  is  a  most  valuable  guide  to  the  agriculturist  in  respect 

kind  of  crop  which  is  to  be  produced  and  the  character  of  fertilizer 

imployed.    The  chemical  composition  of  the  soil,  when  taken  in 

:tion  with  its  physical  state  and  the  climatic  conditions  of  the 

J*,  is  a  guide  to  scientific  agriculture  which  cannot  be  neglected. 

;e  a  number  of  samples  of  soil  from  different  parts  of  the  country 

I  accumulated  in  the  laboratory,  I  requested  Mr.  Edgar  Richards 

dnct  the  analyses  and  to  collect  the  information  which  is  hereby 

tted.    The  analyst  who  desires  information  concerning  the  com- 

m  of  soils  will  find  something  of  value  in  this  work,  while  the 

who  is  not  a  chemist  will  discover  in  it  a  fund  of  information 

soils  and  their  proper  treatment. 

ON  THE   DERIVATION   AND  FORMATION  OF   SOIL. 

Is  are  the  results  of  the  natural  disintegration  of  the  rocks  by 

c      .encies,  mingled  with  decayed  vegetable  and  animal  mal- 

•  or  less  proportion.     If  natural  agencies,  such  as  glaciers, 

,  wind,  &c.,  did  not  come  into  play  and  wash  and  transport 

9  of  soil  to  a  greater  or  less  distance  from  their  sources,  the 

locality  would  be  simply  the  decayed  upper  surface  of  the 
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underlyiDg  rocks.  But  in  proportion  to  the  slope  of  the  ground  an 
the  activity  of  the  agents  above  mentioned  the  soil  is  transi)orted  froi 
higher  to  lower  levels,  and  in  many  cases  a  good  soil  may  be  found  co' 
ering  rocks  which  of  themselves  would  only  yield  a  poor  soil. 

COMPOSITION  OF  THE  SOIL. 

Soil  is  a  mixture  of  sand,  either  quartzose  or  feldspathic,  clay,  carbo 
ate  of  lime,  and  humus  or  organic  matter,  and  on  the  prepoude; 
one  or  more  of  these  constituents  the  usual  classification  of 
based. 

GENERAL  CLASSIFICATION  OF  SOILS. 

Soils  are  usually  classified  as  sandy,  sandy  or  light  loams,  1 
clayey  loams,  heavy  or  retentive  clays,  marls,  calcareous  loams,  andp 
soils.    This  classification  has  reference  chiefly  to  composition  and  t& 
ure,  a  special  chemical  composition,  silicious,  calcareous,  &c.,  b 
necessary  for  the  profitable  growth  of  particular  crops,  and  a  ce 
mechanical  texture,  friable,  porous,  &c.,  suiting  best  for  the  perm<     * 
of  rain  and  air,  and  the  spreading  of  the  roots  of  the  plants. 

Loams,  which  may  be  considered  as  typical  soils,  are  a  mixture 
sand,  clay,  and  humus,  which  are  spoken  of  as  light  when  the  saud  pi 
dominates  and  as  heavy  when  the  clay  is  in  excess.    These  terms,  2 
and  heavy,  do  not  refer  to  the  actual  weight  of  the  soil,  but  to  its  tei 
ity  and  degree  of  resistance  it  offers  to  the  implements  used  iu  cnltn 
tion.    Sandy  soils  are,  in  the  farmer's  sense  of  the  word,  the  lightest 
all  soils,  because  they  are  the  easiest  to  work,  whilst  in  actual  weig 
they  are  the  heaviest  soils  known.    Clay,  though  hard  to  work  < 
count  of  its  tenacity,  is  comparatively  a  light  soil  in  weight,    ir 
soils  are  light  in  botli  senses  of  the  word,  being  loose  or  porous  and 
ing  little  actual  weight.     (See  Table  III.) 

GEOLOGICAL  CLASSIFICATION  OF  SOILS. 

Whatever  their  composition  and  texture,  soils  are,  from,  a  geologic 
standpoint,  mainly  of  two  sorts,  soils  of  disintegration  and  soils 
transport.  Under  the  former  are  comprehended  such  as  arise  fromt 
waste  and  decay  of  the  immediately  underlying  rocks,  the  limeston 
traps,  granites,  and  the  like,  together  with  a  certain  admixture  of  vei 
table  and  animal  debris;  and  which  are  directly  influenced  in 
composition,  texture,  and  drainage  by  the  nature  of  the  subjacent  tw 
from  which  they  are  derived.  Under  the  latter  are  embraced  all  di 
and  alluvial  materials,  such  as  sand,  shingly  debris,  miscellaneous  { 
and  clay,  which  have  been  worn  from  other  rocks  by  atmospheric  j 
Mes  and  transported  to  their  existing  positions  by  winds,  waters,  or ; 
•nent  glacier  actions. 

DIFFERENCE  BETWEEN  THE  SOIL  AND  THE  SUBSOIL. 

besides  the  soils  proper,  which  come  immediately  under  cultivati 

a«re  are  in  most  places  a  set  of  siihsoilSj  differing  from  the  true  so 

^nd  which  cannot  be  ignored.    The  true  soils  are  usually  of  a  dar 

olor,  from  the  large  admixture  of  humus,  whilst  the  subsoils  are  ligli 

I  hue,  yellow,  red,  or  bluish,  from  the  great  preponderance  of  the  i 

♦xides.    The  soils  are  more  or  less  friable  in  their  texture,  whilst 

mbsoils  are  tougher,  more  compact,  and  more  largely  commingled  ^ 

'ubbly  and  stony  debris.    The  soils  are  usually  a  little  more  than  m 

nrfi?/»f  vvt-p  "ng  -^'hiis'^  ^ha  «>nhsoil8  may  be  many  feet  in  thickness 


REPOET   OF   THE    CHEMIST.  1&3 

THE  ROCKS  AND   FORMATION  OP  THE  SOIL. 

>reak  up  in  course  of  time  nnder  tlie  continued  ac- 
Itencies,  however hanl  and  refractory  they  may  be; 
b  cbemiciilly  nnd  mechanically.  Tbe  rain,  owing 
irlwuic  acid  from  the  atmosphere,  acts  chemically 
Ireut  action,  and  also  from  its  osygen  combining 
et  fully  oxidized.  Its  mechanical  action  appears 
he  tiuer  portions  of  the  disintegrated  rock  or  soil 
ground.  Tbe  changes  in  temperature  have  a  loos- 
ising  alternate  expansion  and  contraction.  The 
chemically  upon  the  rocks  by  the  slow  oxidation 
ih  can  absorb  more  oxygen,  and  the  production  of 
louates  whose  solubility  still  liirther  aids  disinte- 
tegrating  agencies  are  still  further  aided  by  the 
8,  by  the  burrowing  of  worms  and  other  earth- 
id  in  DO  small  degree  by  the  generation  of  organic 
:c,,  by  organic  decay.  From  the  hardest  granites, 
be  softest  limestones  and  marls,  all  are  undergo- 
i ;  and  the  soils  to  which  they  give  rise  will  vary 
,  and  texture,  according  to  the  softness  and  min- 
'ocks  and  the  length  of  time  they  have  been  sab- 

n  the  solid  rocks  disintegrate  even  in  csonntries 
and  where  there  is  no  frost.  De  Eoninick,  a  Bel- 
union  that  such  disintegration  may  be  attributed 
trie  acids,  together  with  the  nitrates  of  ammonia, 
1  the  dew,» 

ather  most  easily  and  rapidly  do  not  always  ex- 
ften  the  reverse.  A  pure  limestone  wonid  hardly 
band  or  soil,  because  the  carbonic  acid  of  the  rain 
dissolve  and  remove  the  particles  it  acts  upon, 
ueous  rocks,  their  composition  may  be  such  that 
the  most  rapidly  would  likewise  show  little  of  a 
g  to  the  same  solvent  action. 

iY    THE   DIFFERENT    GEOLOaiCAL    POEMATIOKS. 

feldspar  is  one  of  the  constituents,  are  the  origins 
h  which  are  met  with  in  .ill  arable  soils;  feldspar 
um  and  potassium,  which  on  disintegration  forms 
luiiuium,  and  a  silicate  of  potassium, 
igneous  rocks  yield  soils  rich  iu  potash,  and  the 
se  rich  in  phosphoric  acid. 


E   DENUDATION   OF   THE   SOIL. 

irhicli  form  the  soils  are  also  wasting  and  carrying 
;very  rain  storm  transportation  of  soil  goes  on,  as 
i  show,  after  heavy,  long-continued  rains,  by  tht 
their  waters,  that  they  are  carryiug  a  vast  quan- 
<ls  the  sea.  The  running  streams  bear  along  the 
id  gradually  deposit  it  as  tbe  current  diminishes 
Inest  particles  being  carried  as  long  as  the  stream 

<getELbIe  Mold  kod  Earth  Wonnri,  1882,  p.  935. 


^ 
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reuiains  in  motion.  When  a  river  reaches  a  flat  or  level  tract  andovci 
whic  h  its  waters  can  flow  in  flood  with  a  slow  motion,  the  suspeuded 
matter,  consisting  principally  of  sand  and  mud,  is  deposited,  and  con 
stitutes  the  alluvium,  or  new  land,  formed  by  such  deposits  at  the  riven 
mouth  or  along  its  banks. 

THE  QUANTITY   OF   SOIL    SWEPT  AWAY  BY   THE   BAIN  REPLACED  Bl 

THE  DECOMPOSITION   OF  THE  ROCKS. 

Though  the  soil  is  thus  continuously  washed  away,  still  it  remain 
nearly  constant  in  quantity,  since  what  is  taken  away  by  denudation  i 
made  up  from  other  causes,  and  this  augmentation  can  proceed  eviileutl; 
from  nothing  but  the  slow  and  constant  disintegration  of  the  underlyiu, 
rocks.  The  subsoils  are  likewise  gradually  being  converted  iuto  soi 
and  thus  keep  up  the  supply  available  for  the  nourishment  of  planMif< 
The  constant  tillage  and  ])lowing  of  the  ground  subjects  it  morereadil 
t/O  the  weathering  action  than  is  the  case  with  grass  or  other  lands  pn 
tected  by  natural  vegetation. 

THE   GENERAL  FERTILITY  OF  THE   SOILS  DEPENDS  PRINCIPALLY  0 

THEIR  TEXTURE. 

From  an  agricultural  standpoint,  the  soil,  which  is  the  natural*8tori 
house  and  laboratory  whence  plants  derive  their  supply  of  food,  »houI 
present  difl'erent  qualities  which,  according  as  they  are  more  or  1 
developed,  exert  a  considerable  influence  upon  its  fertility;  it 
be  firm  enough  to  aftbrd  a  proper  degree  of  support  for  the  planis  im 
grow  on  it,  and  yet  loose  enough  to  allow  the  delicate  fibers  of  theroo 
lets  to  extend  themselves  in  all  directions  in  search  of  the  food  of  whic 
they  are  in  need.    It  must  be  of  such  a  texture  as  to  allow  the  fi     • 
cess  of  air,  without  which  plants  cannot  live;  and  it  must  be 
enough  to  retain,  for  a  considerable  time,  the  water  which  falls  om 
and  yet  porous  enough  to  allow  the  excess  to  drain  away.    In  tl 
spect,  the  nature  of  the  subsoil  and  the  depth  of  the  surface  son 
both  ini])ortant.    When  a  soil  rests  immediately  upon  a  bed  of  rocks  < 
gravel,  it  will  naturally  be  dryer  than  when  it  rests  on  clay  or  mai 
On  the  other  hand,  a  clay  subsoil  maybe  of  great  advantage  to  a  sand 
soil,  by  enabling  it  to  retain  moisture  longer  in  dry  weather.    ThcN 
qualities  depend  altogether  on  the  state  of  division  of  the  soil  and  i 
geological  origin,  and  it  is  important,  consequently,  to  study  the  arab 
soil  under  the  two  standpoints  of  its  physical  properties  and  of  its  c 
ical  nature. 

THE  PHYSICAL  PROPERTIES  OF  SOILS. 

T*he  physical  properties  of  a  soil  nuiy  be  considered  in  regard  to  i 
-vture,  its  absorbent  powers,  and  its  temperature. 

►Soils  ditt'er  not  only  in  chemical  composition,  but  also  in  physic 
•,aaracteristics,  the  aspect,  elevation,  depth,  climatic  conditions,  drai 
'^re,  &c.,  that  enter  into  the  problem  and  cause  the  variations  in  t 
^lative  productiveness  of  two  fields. 

The  knowledge  of  the  inherent  agricultural  capabilities  of  the  diff 

»t  classes  of  soil  is  still  very  far  from  being  perfect,  thouffh,  by  the 

jarches  of  chemists  since  ISiiO,  many  important  facts  have  been  broaj 

■r  u^hf  ^hich  bq-ve  l**'!  '  ^  improvements  in  the  cultivation  of  the  lai 
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IMPOBTANOE  OF  A  PBGPEB  MECHANIOAJL  OONBITION. 

is  oot  very  difficnit  to  adapt  a  plant  or  crop  to  the  nature  of  the 
ffhen  once  we  know  what  mineral  ingredients  are  required  by  the 
ind  furnished  by  the  other;  but  it  demands  very  close  observation 
study  and  a  most  diligent  application  of  means  to  bring  the  pliysi- 
r  mechanical  properties  of  the  soil  into  the  state  best  fitted  for  plant 
tb. 

QllneDce  of  mechanical  operations  becomes  obvious,  as  the  access- 
y  of  Hir,  moisture,  and  warmth,  which  are  essential  to  the  devel- 
3utof  the  changes  that  occur  in  the  process  of  germination,  are  but 
tly  influenced  by  the  chemical  composition  of  the  soil,  being  all 
Ddent  on  its  mechanical  condition.  And  this  iniiuence  is  not  con- 
to  the  first  stages  of  growth  and  development  of  vegetation,  but 
paired  all  through  the  life  of  the  plant,  for  they  cannot  avail  them- 
16  of  their  full  amount  of  food  unless  the  state  of  the  soil  admits  of 
ree  passage  of  air  and  moisture,  and  is  favorable  to  the  extension 

rootlets  in  all  directions. 

ATIONS    IN     THE    TEXTURE    OF  SOILS    INFLUENCE    THEIR    PER- 

TILITI?. 

nay  vary  from  the  cojusest  pebbles  and  loose  sands  to  the  finest 
st  tenacious  clays.     Those  soils  are  best  adapted  to  agriculture 
a  consist  of  a  mixture  of  sand  with  a  moderate  quantity  of  clay 
i  little  vegetable  matter.    When  the  sand  or  other  coarse  material 
)ininate8,  the  soil  is  easy  to  till,  and  will  grow  most  of  the  crops 
b  are  suitable  to  the  locality ;  but  it  is  deficient  in  the  power  of  re- 
moisture  Hnd  the  soluble  and  volatile  parts  of  manure.    When 
lay  is  in  excess,  the  soil  is  more  diflHcult  to  till,  and  will  probably 
fewer  crops,  as  it  retains  more  moisture,  is  not  easily  warmed, 
not  admit  of  free  access  of  air,  and  consequently  does  not  facili- 
:lie  cheinicnl  changes  in  the  .^oil  and  manure  placed  on  it  which 
9impoitant  to  the  proper  nounslimenl  of  the  plants, 
soils  differed  in  nothing  else  than  that  of  texture,  the  one  which 
lined  the  greatest  amount  of  finely  divided  matter  would  possess 
itage  over  those  with  coarser  parts.    One  cause  of  this  supe- 
j  consists  in  the  greater  absorptive  and  retentive  powers  which 
'divided  matter  jjossesses,  due  probably  to  the  immensely  greater 
tity  of  surface  exposed  in  a  given  bulk  or  weight  of  the  more  finely 
ed  soil. 

THE   ABSORBENT   AND   RETENTIVE   POWERS   OF   SOILS. 

e  observations  of  Sir  II.  S.  Thompson*  on  the  absorbent  and  re- 
fe  powers  of  soil,  or  the  power  possessed  by  soil  to  dec()ni|)ose  and 

for  the  subsistence  of  tlie  plants  the  ammoniacal  and  other  salts 
u  form  the  most  valuable  constituents  of  manure,  and  the  highly 
rtaut  investigations  of  Professors  Way  t  and  Voelckers  on  this  sub- 
have  had  a  most  important  bearing  on  practical  agriculture,  espe- 
f  to  the  rational  treatment  and  application  of  farmyard  manure  and 
^      )niical  use  of  artificial  manures. 

investigations  of  Professor  Way  have  given  a  new  direction  to 
study  of  soils,  and  the  subject  has  been  taken  up  by  Liebig, 

*J«iir.  of  the  Royal  Agricultural  Society,  vol.  xi,  p.  68.    iJbid,,  p.  313. 
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Knopp,  Henneberg,  Stohman,  Brustlein,  Peters,  Voelckers,  War 
ton.  and  other  chemists. 

» 

These  several  investigations  have  shown  th6,t  the  property  of 
sorbing,  retaining,  and  modifying  the  composition  of  manures  belo 
to  every  soil  in  a  greater  or  less  degree. 

ABSORPTION   OF  AMMONIACAL   SALTS  BY  VARIOUS  SOILS. 

The  ammonia  floating  in  the  atmosphere  is  continually  being  was 
into  the  soil  carried  into  it  by  the  rains.  The  clay,  oxide  of  iron, 
the  organic  matter  contained  in  the  soils,  perform  the  important  fi 
tion  of  absorption.  This  property  of  clay  may  be  one  of  the  r< 
why  clay  lands  are  more  suitable  to  wheat  than  are  sandy  soils, 
though  clay  has  this  property  of  retaining  more  of  these  absorbed) 
stances  than  sands  or  loams,  yet  it  is  evident  that  these  latter  soils  d 
receive  the  same  amount  of  fertilizing  matter  from  the  rains,  only  1 
have  less  ability  for  retaining  or  storing  it  up. 

In  regard  to  the  absorption  of  ammonia  and  its  salts  by  various  s 
the  following  summary  is  taken  from  Dr.  Voelckers'  paper  "On 
chemical  properties  of  soils :  ^  • 

(1)  All  of  tbo  soils  experimented  upon  had  the  power  of  absorbing  ammonia 
its  solution  in  water. 

(2)  Ammonia  is  never  completely  removed  from  its  sohition,  however  weak  it 
be.  On  passing  a  solution  ot  ammonia,  whether  weak  or  strong,  through  any  ki; 
soil,  a  certain  quantity  of  ammonia  invariably  passes  through.  No  soil  has  the  p 
of  fixiuff  completely  the  ammonia  with  which  it  is  brought  in  contact.    • 

(3)  The  absolute  quantity  of  anmionia  which  is  absorbed  by  a  soil  is  larger  wl 
stronger  solution  of  ammonia  is  passed  through  it,  but  relatively  weaker  solutioD 
more  thoroughly  exhausted  than  stronger  ones. 

(4)  A  soil  which  has  absorbed  as  much  ammonia  as  it  will  from  a  weak  soln 
takes  up  a  fresh  quantity  of  ammonia  when  it  is  brought  into  contact  with  a  strc 
solution. 

(5)  In  parsing  solutions  of  salts  of  ammonia  through  soils,  the  ammonia  alone 
Borbed,  and  the  acids  pass  through,  generally,  in  combination  with  lime,  or, 
lime  is  deficient  in  the  soil,  in  combination  with  magnesia  or  other  mineral  base 

(6)  Soils  absorb  more  ammonia  from  stronger  than  from  weaker  solutions  oi 
phate  of  ammonia,  as  of  other  ammonia  salts. 

(7)  In  no  instance  is  the  ammonia  absorbed  by  soils  from  solutions  of  free  i 
or  from  salts  of  ammonia,  so  completely  or  permanently  fixed  as  to  prevent  ^a 
washing  out  appreciable  quantities  of  ammonia. 

(8)  The  proportion  of  ammonia  which  is  removed  in  the  several  washings  is  < 
in  proportion  to  that  retained  by  the  soil. 

(9)  The  power  of  soil  to  absorb  ammonia  from  solutions  of  free  or  combined  a 
is  thus  greater  than  the  power  of  water  to  redissolve  it. 

It  may  be  concluded  from  the  above  that  in  ordinary  seasons  no  1 
need  be  entertained  that  occasional  heavy  rain  storms  will  remove  n 
gi,mmouia  from  ammoniacal  top  dressings,  such  as  sulphate  of  :unm< 
joot,  guano,  and  similar  manures,  but  in  excessively  rainy  seasons  < 
districts  that  have  a  large  rainfall  considerable  quantities  may  Ix 
noved  from  land  top-dressed  with  ammoniacal  manures,  even  in  the 
of  stiff  clay  lands. 

GENERAL   CONCLUSIONS   IN   REGARD   TO   THESE   POWERS. 

The  general  conclusion  that  may  be  drawn  from  the  different  inv 
lations  show  that  when  the  surface  waters  charged  with  the  \}voi\ 
-f  vegetable  decay  are  brought  into  contact  with  argillaceous  sedirr 
.hey  part  to  some  extent  with  their  potash,  ammonia,  silica,  phospl 

*  T""'  '^'y  ^^  \jrri'»"itural  Society,  voL  xxi,  p.  ISSb 
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L       organic  matter,  wbich  remains  in  combination  with  the  soil ; 

under  ordinary  conditions  at  least,  neither  nitrates,  soda,  lime, 

I'      salphuric  acid,  nor  chlorine  are  retained.    The  phosphates 

pro      ily  retained  in  combination  with  alumina  or  peroxide  of  iron, 

1(1  the  silica  aud  organic  matters  enter  into  more  or  less  insoluble  com- 

tioiis. 
ine  drainage  waters  from  clay  soils,  especially  if  the  soil  is  in  a  fine 
ate  of  division,  are  found  to  carry  off  the  nitrates,  sulphates,  chlorides, 
jonates  of  soda,  lime,  and  magnesia. 

THE   POWER   OF  RETAINING  MOISTURE   IN   THE   SOIL. 

Tiie  amonnt  of  moisture  retained  by  a  soil  is  generally  in  direct  ratio 
9  its  contents  of  organic  matter  and  its  state  of  division.  A  proper  de- 
Teeof  fineness  in  the  particles  of  the  soil  is  very  important  to  obtain, 
specially  if  it  is  subjected  to  drought.  During  dry  weather  plants  re- 
uirea  soil  that  is  both  retentive  and  absorptive  of  atmospheric  mois- 
are,  aud  that  soil  which  has  this  faculty  will  evidently  raise  a  more 
igoroQs  growth  than  one  without  it.  The  materials  which  are  most  in- 
oential  in  soils  may  be  arranged  in  the  following  order,  when  this  con- 
ition  of  retaining  moisture  is  considered :  Organic  matter,  marls,  clays, 
)aiDs,  aud  sands. 

THE  TEMPERATURE   OF  THE  SOIL. 

The  temperature  of  a  soil  depends  very  much  upon  its  humidity, 

ly  lands  absorbing  more  quickly  and  losing  more  slowly  the  heat 

ban  wet  lands.    The  temperature  of  drained  lands  is  consequently 

igber  in  summer  than  those  which  are  undrained.    The  greatest  dif- 

erence  occurs  in  the  spring  between  the  temperature  of  the  atmosphere 

od  that  of  the  soil,  as  owing  to  the  moisture  from  the  winter  and 

Dg  storms  the  soil,  in  consequence  of  the  evaporation  required  to 

it  sufficiently  but  gradually,  acquires  the  proper  temperature  de- 

b3*  the  coming  vegetation.    After  it  is  once  thoroughly  warmed 

i      iiDS  a  certain  amount  in  reserve  which  is  of  benefit  to  the  late 

g  and  gathering  of  certain  crops.     Dark-colored  soils  absorb 

re  rapidly  than  those  of  lighter  color. 

FERTILITY  OF  THE   SOIL  DEPENDS  ON  CLIMATIC   CONDITIONS. 

In  this  country  the  soils  are  fertile  enough,  for  the  most  part,  to  raise 

crop  desired,  if  the  climatic  conditions  are  favorable,  and  this  is  a 

K>mt  that  must  not  be  lost  sight  of.    As  it  is  certain  that  the  range  of 

^e  thermometer  during  the  growing  season  of  the  year  will  aft'ect  the 

productiveness  of  the  ground,  notwithstanding  a  favorable  composi- 

^D  and  texture  of  the  soil  and  an  adequate  rainfall,  and  disregard  of 

local  conditions  as  temperature,  rainfall,  elevation   above  sea- 

^vei,  aspect,  nearness  to  water,  &c.,  will  lead  to  very  erroneous  opin- 

►f  the  soil-    Thus,  in  the  case  of  the  Northwest,  for  example,  with 

^vere  winters  and  late  springs  and  early  falls,  only  such  crops  as 

»«i      ture  early  can  be  raised,  notwithstanding  the  noted  fertility  of 

I.  ^ 

unount  of  rainfall  and  the  season  of  its  descent  determines  the 

the  crops  raised,  and  exercises  a  considerable  influence  on 

ivy  of  the  soil.    The  action  of  the  rain  carries  the  soluble  in- 

which  the  plants  require  to  their  roots  and  supplies  them 
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with  the  neceBsary  moiatare.  The  aoil,  however,  mnst  be  permeable 
enoQgh  to  let  the  excess  of  water  drain  away ;  water-logged  soils  sbov 
immediate  improvement  when  properly  draiiietl. 

THE  BABBBItNBSS  OF  SOIL. 

No  soil  is  absolutely  barren,  anless  it  contains  snbstanc^s  ijoisonoua 
to  plants,  such  as  an  excess  of  organic  acids,  alkaline  salts,  the  Nulpbatv 
of  iron,  or  the  sulphide  of  iron  or  other  injurious  ingredients;  but  it 
may  be  so  considered  when  it  will  not  produce  such  crops  as  the  furuier 
may  wish  to  raise.  Such  a  soil  may,  in  many  cases,  be  made  produc- 
tive by  adding  to  it  the  constituent  of  which  it  is  in  need ;  but,  if  tbis 
cannot  be  done  except  at  a  prohibitory  cost,  or  one  at  which  more  fer- 
tile grotmd  can  be  procured,  the  soil  may  be  regaided  as  pracUcallf 
worthless. 

THE  AVERAGE  COMPOSITIOM  OF  ORDINARY  FARM  CROPS. 

The  amount  of  food  talien  from  the  soil  by  diiferent  crops  is  givcD  in 
the  following  table  taken  from  "The  Chemistry  of  the  Parm,''pp.  38, 39. 
This  table  gives  the  average  composition  of  ordinary  farm  ctop»,  -i^ 
grown  in  England,  and  the  composition  of  the  produce  of  beech,  spruce 
flr,  and  Scotch  pine  forests  felled  for  timber,  and  are  the  resnlt  of  exttii- 
ijive  investigations  made  in  Bavaria. 

The  quantities  of  carbon,  hydrogen,  and  oxygen  present  are  omitted; 
also  some  of  the  smaller  asb  constituents.  By  "pure  usli"  is  iiieaiittbe 
ash  minus  sand,  charcoal,  and  carbonic  acid. 

Tasls  I. — The  tcrtghl  and  average  fx 
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Ic  analytla  only. 


above  table  we  can  judge  of  tbe  quantity  of  the  different 
eats  which  various  cropa  absorb  from  an  acre  of  groaod, 
rtaiu  plaote  demaud  some  otie  particular  ingredient  more 
lu  general,  we  may  say  tliat  the  cereal  crops  apparently 
pacity  for  feeding  ou  silicates  not  enjoyed  by  other  crops, 
a  less  amount  of  nitrogen  tluiii  either  the  root  or  legiimi- 
nevertheless  they  respond  tbe  most  readily  to  nitrogenoDB 
The  amouut  of  iihosphoiic  acid  is  the  most  constant  of  all 
lent  of  erojis,  being  concentrated  in  the  grain.  The  root 
n  a  large  amount  of  potash,  and  are  tbe  most  exbanstiag 
n  consequence;  they  rake  up  more  nitrogen  tbnii  do  the 
ides  other  ash  constituents,  as  phosphoric  iicid.  Logutni- 
»)ntaiu  about  twice  as  much  nitrogen  as  do  the  cereals,  and 
ind  lime  occurs  in  largo  pro]iortionis.  Silica  is  nearly  absent, 
id  most  readily  to  potasb  manuri'S. 

th  of  forests  is  f:ir  less  e\batistiiig  to  :i  soil  than  are  most 
m  crops,  especially  where  the  leaves  Iroui  tbe  trees  are  left 
he  ground  by  their  decay. 

PERMANENT    FERTILITY. 

igatious  of  Messrs.  Lanes  and  Gilbert  in  regard  to  tbe  ex- 

land  by  the  same  crops  grown  year  after  yciir  on  the  same 

:nured,  which  they  have  been  currying  on  at  Kothamsted, 

Liie  past,  forty  years,  leads  them  to  conclude  that  all  Ian<ls 

for  a  longer  or  shorter  number  uf  years  have  a  certain 
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standard  of  natural  fertility,  varying  witbin  certain  limits,  acconling 
to  the  character  of  the  season  and  the  management;  whicli  standudf 
on  a  lar^re  scale,  conhl  practically  neither  be  permanently  rednced  nor 
increased  by  cultivation.  Such  lands  are  said  to  be  **  ont  of  condition." 
Of  course  it  must  be  borne  in  mind  that  these  observations  apply  to 
actual  English  farm  practice,  and  the  term  must  not  be  pushed  to  any 
great  extreme. 

ACQUIRED   OR  TEMPORARY  FERTILITY. 

A  land  is  said  to  be  "in  good  condition '^  when  by  the  application  of 
manure  its  permanent  fertility  is  raised  so  as  to  produce  larger  croi)8, 
due  to  the  accumulation  within  the  soil  of  suitable  plant-foe^  derived 
from  the  manure,  which  may  be  reduced  or  entirely  withdrawn  by  the 
cro])s.  But  since  it  is  the  minimum  of  any  one  essential  ingredieDt  and 
not  the  maximum  of  the  others  which  is  the  measure  of  fertiHty,  a  soil 
may  become  exhausted  for  one  plant  yet  still  contain  an  abundant  food- 
supply  for  another  plant  whose  food  requirements  are  difierent.  Thus 
a  rotation  of  crops  will  defer  the  period  of  exhaustion.  A  poor  soil  is 
sooner  reduced  to  sterility  than  a  rich  one,  a  shallow  soil  wonld  fell 
sooner  than  a  deep  one,  and  a  light  soil  sooner  than  a  stiff  one.  As 
only  about  1  per  cent,  of  a  soil  is  in  a  fit  condition  at  any  moment  for 
plant- food,  an  immense  store  of  nourishment  is  contained  in  most  soils 
in  a  passive  condition,  which  gradually  becomes  available. 

IMPR0VE3IENT  OF  THE  SOIL. 

The  improvement  of  the  soil  by  tillage,  drainage,  irrigation^  liming, 
and  the  application  of  manures  does  not  enter  into  the  subject  of  tMs 
repoit,  and  the  reader  in  quest  of  such  information  is  referred  to  any  of, 
the  standard  works  on  agriculture,  where  these  subjects  are  treated  in 
full  detail. 

THE  MECHANICAL  ANALYSIS  OF  SOIL. 

At  one  time  great  stress  was  laid  upon  the  mechanical  analysis  of  ft 
soil,  and  chemists  were  told  that  more  depended  on  it  than  on  the 
chemical  composition,  but  nowadays,  whilst  a  knowledge  of  its  phys* 
ical  condition  is  a  great  help  in  studying  the  nature  of  a  soil,  still  its 
chemical  analysis  is  of  niore  importance. 

Ot*  the  great  number  of  apparatus  proposed  to  effect  the  mechanical 
analysis  of  soils,  all  labor  under  more  or  less  objections,  and  the  same 
soil  submitted  to  different  processes  yields  most  diverse  results. 

An  Italian  chemist,  M.  Pellegrini,  obtained  the  following  results, 
with  a  clay  soil  of  Orciano,  near  Pisa,  on  using  the  apparatus  naiued 
(Peligot,  Traits  dc  Chimie  Analytique  appliqu6e  a  L' Agriculture,  1SS3, 
p.  151) : 


Sand 

riay    

Karthy  carbonates 

Oipinic  and  vtdutilo  mat  tor. 

Undi  tei  mined 

Soluble  and  loss 


Noeble's.   ^^l?^'  Maaurc'*- 

lug  8.      I 


1.47 
87.31 


9.86 

"hii 

100.00 


32.07 
87.67 
20.20 
10.25 


100.19 


It  2 
71.  •• 


ilT* 


400. 
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h  these  differences  are  enormoas,  still  the  methods  are  hardly 
lole.  That  of  Schloesing's  has  for  its  object  the  separation  of 
;iiiy  in  almost  a  pure  state  from  the  sand,  lime,  and  other  materials 
U  accompany  it.  Masure's  and  Noeble's  apparatus  make  ase  of  the 
lanical  action  of  a  stream  of  water  to  separate  the  soil  into  more  or 
fiue  particles. 

OBJECTION  TO  THE  MECHANICAL  ANALYSIS  OF  A  SOIL. 

le  objection  most  ireqnently  nrged  against  snch  mechanical  analy- 
that  the  lightest  portion,  most  commonly  called  clay,  contains, 
laition  to  that  body,  some  very  fine  sand,  some  calcareous  or  feld- 
hic  products,  in  addition  to  organic  matter  in  a  fine  state  of  division, 
cause  of  error  has  long  been  pointed  out  by  Boussingault,  Gasparin, 
otber  authors. 

?CIPLE  APPLIED  TO    MOST    OF    THE   APPARATUS  USED  FOR  THIS 

PURPOSE. 

principle  adopted  in  most  apparatus  used  for  this  purpose  is  the 

action  of  a  stream  of  water  flowing  through  the  soil  into  a 

>n  of  vessels,  each  somewhat  larger  than  the  one  preceding,  and 

men  aceitain  amount  of  sediment  is  gradually  deposited,  beginning 

I  the  coarsest  and  heaviest  particles  and  ending  with  the  very  finest. 

bed  quantity  of  the  airdried  soil  is  taken,  and  the  action  of  the 

continued  until  it  runs  through  the  last  vessel  used  perfectly 

r;  the  different  deposits  are  collected,  dried,  ignited,  and  weighed 

tely.    The  results  obtained  are  only  approximate,  and  differ  in  the 

I      1  using  the  same  apparatus. 

sncc       on  of  metal  sieves,  ranging  from  ten  to  one  hundred  meshes 
I         e  inch,  are  sometimes  used  for  this  purpose,  a  weighed  quan 
01 1    Li  oeing  taken  and  the  portion  remaining  on  each  sieve  being 
I  and  weighed. 

BB  EFFECT  OF  VARIOUS  PROPORTIONS  OF  SAND  IN  THE  SOIL. 

coording  to  Thaer  (Peligot,  p.  158),  when  the  sand  and  clay  are  of 

J  partB,  or  in  the  proportion  of  40  of  sand  to  60  of  clay,  comprising 

this  name  the  finest  sand,  &;c.,  as  found  in  mechanical  analysis, 

I  is  fitted  for  all  kinds  of  crops;  with  more  than  CO  per  cent,  of 

ney  are  suitable  to  rye  and  barley,  rarely  for  wheat ;  with  70  per 

.  of  sand  the  soil  is  suitable  still  for  the  cultivation  of  barley,  and 

cially  for  the  cultivation  of  rye ;  it  is  easily  worked,  but  manures 

■apidly  used  up.    With  90  per  cent,  of  sand  the  soil  becomes  dusty 

ry  weather,  and  it  becomes  difficult  to  reap  any  benefit  from  it. 

li  less  than  30  percent,  of  sand,  the  very  clayey  soils  are  still  fitted 

he  cultivation  of  oats.     When  the  proportion  of  sand  is  30  per  cent. 

ey  raised  is  better  than  wheat. 

THE   CHEMICAL  PROPERTIES  OF  SOIL. 

knowledge  of  the  chemical  composition  of  a  soil  is  often  of  great 
i  to  the  farmer,  as  allowing  him  to  judge  whether  it  contains  the 
joil-constituents  of  whicli  the  crops  he  proposes  to  raise  stands 
,  or,  being  deficient,  what  is  likely  to  prove  the  best  fertilizer  to 
d.    Mere  analytical  results  do  not,  in  a  great  many  cases,  show 
(cultural  capabilities  of  a  soil ;  tUus,  there  are  many  soils  whose 
comi>osition  is  apparently  similar,  that  is  to  say,  that  the  nu- 
ll AQ— '86 
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merical  results  obtained  by  analysis  show  the  like  quantities  of  silica, 
lime,  magnesia,  soda,  potasli,  phosphoric  acid,  &c.,  and  yet  a  oertaio 
crop — clover,  for  instance — will  flourish  on  the  one  and  not  on  theotiier. 
The  physical  nature  of  such  soils,  their  depth,  character  of  subsoil,  as- 
pect, texture,  climatic  conditions,  &c.,  have  likewise  to  be  taken  into  ac- 
count. Thus  the  many  problems  that  enter  into  the  study  of  soils  are 
so  various  that  chemical  analysis  alone  does  not  afford,  in  most  cases, 
a  sufUcient  guide  to  an  estimate  to  their  agricultural  capabilities,  nor 
to  i)oiut  out  the  particular  manure  that  is  adapted  for  the  special  crops 
intended  to  be  grown. 

The  most  detailed  chemical  analysis  usually  gives  only  the  propor- 
tion of  the  different  constituents,  and  without  any  reference  to  the 
stat«  of  combination  in  which  they  exist  in  the  soil  or  to  their  ahsorp- 
tive  and  retentive  powers. 

GREAT   CARE  NECESSARY  IN  OBTAININa  THE  SAMPLE  FOB  ANALT8IS. 

On  the  care  with  which  the  soil  is  sampled  of  course  depends  the  an- 
alytical results,  and  too  much  stress  cannot  be  laid  on  the  necessity  that 
exists  to  obtain  a  fair  average  sample,  representing  as  far  as  poi 
both  the  good  and  bad  qualities  of  the  soil  that  is  to  be  submit    i  w 
analysis.    As  the  chemical  analysis  of  a  soil  is  a  very  long,  ted       .i 
delicate  operation,  and  the  difference  of  a  one-thousandth  of  1 
in  any  one  constituent  is  equivalent  to  20  or  30  pounds  to  the  acre  urn 
or  gained  in  that  element,  the  importance  of  the  sample  truly  repre- 
senting the  vsoil  is  apparent. 

THE   CHEMICAL  COMPOSITION  OF  SOILS. 

Soil  consists  of  an  organic  and  of  an  inorganic  or  mineral  part^  tiie 
former  derived  from  the  decay  of  plant-life  for  many  ages,  togetiier  with 
the  dnng  and  remains  of  animals,  and  the  lattor  arising  from  the  weath- 
ering of  the  rocks. 

The  oro:ani(»,  matter  varies  in  different  soils,  being  most  defi<      1 
sandy  soils  and  poor  clays,  and  even  in  verv^  fertile  lands  ocean 
only  in  small  quantities.    In  the  famous  black  soil  of  Bussia,  whieb 
found  in  the  provinces  of  the  Ural  Mountains  and  in  those  that  border 
them,  it  varies  from  5  to  12  per  cent.    In  some  of  our  own  prairie  sc 
the  amount  is  nearly  as  high,    in  leaf  mold  it  occurs  conside     ur 
higher  and  in  peat  more  than  50  per  cent.,  very  often.    From  its  cu*A 
color  it  is  a  good  absorbent  of  heat,  its  own  specific  heat  being  i 
above  that  of  the  soil  generally.    It  is  hygroscopic  and  greatly  incD 
the  water-holding  power  of  sandy  soils ;  besides,  it  has  the  power  oi  ai>- 
sorbing  and  retaining  ammoniacal  salts.    By  its  decomposition  it  formfi 
a  source  of  carbonic  aeid,  which  is  readily  absorbed  by  plant-life.    The 
mechanical  condition  of  a  soil  is  much  improved  by  its  presence  when 
Ml  moderate  quantities,  but  when  present  in  excessive  amount  it  acts 

iijuri()U}:>ly  by  deoxidizing  ferric  salts  and  in  other  ways.     (Versnchs 

•^fationen  Organ,  vol.  xiv,  pp.  248-300.) 

''he  inorganic  or  mineral  portions  of  the  soil  is,  with  the  addition  c^ 

iiuinina,  composed  of  the  same  substances  as  make  up  the  inorganic 

M>rtion  of  plants,  and  which  f(  "n  their  ashes  when  burnt.    The  min 
»'  soil-constitn'*»»t^  i»»c1ih'*^-  ^''^    oUowing  substances: 

*=iilica,  SiOf  Potash,  KsO. 

vlumina,  A..  -  Soda,  NagO. 

iime  carboDar..,  OaCC  Magnesia,  MgO. 

'errio  oxide,  FeaOj.  i '  li  iori  ne,  01. 

^hoaphoric  acid,  PjO  iSulnhiiric  acid,  SOs. 

r'pV'^aT^\r^^t  xi^h^  ^Tt^  (Sulphiiric  anhydridci) 
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ist  in  very  different  proportions  in  different  soils.  The  first 
[  N  ,  clay,  and  lime,  represent  more  than  90  per  cent,  of  the  sub- 
01  «t  soils,  and  as  one  or  the  other  predominates  the  soil  is  said 
(N  lay,  clayey,  or  calcareous.  The  most  active  constituents  of  the 
iL pa  >horic  acid,  and  the  two  alkalies,  potash  and  soda,  occur  In  very 
11  q  titles,  as  do  the  other  and  less  important  constituents,  mag- 
"1*  ooiorine,  and  sulphuric  acid.  ^ 

ca  existe  in  different  proportions  in  the  vario^is  soils,  mostly  in  an 

le  state,  and  that  most  largely  in  the  poorest  sandy  soils;  fer- 

contain  generally  a  very  smaJl  quantity  of  it  in  a  soluble  form. 

soils  contain  from  70  to  90  per  cent,  of  silica ;  even  stiff  clay  soils 

jO  to  70  per  cent. ;  and  calcareous  or  lime  soils  and  marls  from  20 

cent. 

Its  value,  a«  a  source  of  plant  food,  consists  in  being  in  the  form  of 

Inble  silicates.    In  its  insoluble  state,  like  quartz  sand,  its  action  is 

y  mechanical,  making  the  soil  lighter  for  cultivation.    Those  soils, 

fix)m  rocks  of  which  feldspar  is  one  of  the  constituents,  will  con- 

ne  silica  in  a  soluble  form,  whilst  those  derived  from  quartzose 

n  will  contain  it  in  the  insoluble  state.    The  hydrated  silica,  in  the 

represents  that  which  is  gradually  available  for  plant  food. 

^  ,  or  clay,  is  a  silicate  of  aluminium,  and  it  is  derived  from 

ai4    ration  of  feldspathic  rocks  and  other  similar  silicates ;  if  ab- 

3iy  puiC  it  would  furnish  nothing  for  plant  food;  as,  however,  this 

seldom  the  case,  it  furnishes  a  supply  of  potash  frequently  in  con- 

ible quantities.    Olay  has  the  important  property  of  absorbing  and 

ining  phosphoric  acid,  ammonia,  potash,  lime,  and  other  substances 

!c        '  for  plant  food.    Olay  soils  contain  on  an  average  from  6  to  10 

.  of  alumina.    In  sandy  soils  it  varies  from  1  to  4  per  cent.,  and 

18,  calcareous  soils,  and  vegetable  molds  from  1  to  6  per  cent. 

lae  presence  of  alumina  in  the  soil  is  i)urely  mechanical,  as  it  is  never 

imd  m  the  mineral  portions  of  plants,  and  the  larger  the  percentage 

it  present  the  more  difficult  the  soil  becomes  to  cultivate,  offering  a 

fcer  or  less  resistance  to  the  implements  of  tillage. 

me  percentage  of  alumina  as  found  by  the  methc^  of  chemical  analy- 

1  is  but  an  imperfect  indication  of  the  amount  of  cl/iy  in  the  soil. 

i      nnt  of  alumina  continues  to  increase  long  after  the  rest  of  the 

irant  substances  have  been  dissolved  if  the  digestion  in  hot  dilute 

be  prolonged.    If  this  was  combined  as  a  hydrous  silicate  the 

t  of  hydrated  silica  found,  by  boiling  the  insoluble  residue  with 

bonate,  should  bear  a  certain  ratio  to  the  alumina  present. 

uuwvver,  is  seldom  the  case. 

1  rarelv  that  the  amonnt  of  slUoa  dissolved  satisfies  the  requirement  for 

»g  frith  tnealamiDa  into  kaolinite^  and  in  a  very  few  cases  there  is  an  excess 

.  over  that  requirement.    In  nnmeroos  cases  the  silica  falls  so  far  below  the 

>u»  correei>onding  to  the  alamina  as  to  raise  a  serious  question  as  to  the  combina- 

n  which  the  latter  occurs  in  the  soil,  the  hydrate  (Gibbsite)  being  almost  the 

«  oossible  one,  apart  from  zeolitic  minerals.    Perhaps  this  fact  may  serve  to  ex- 

Bome  of  the  otherwise  incomprehensible  variations  in  the  physical  nropertiee  of 

rhoee  chemical  and  mechanical  analysis  would  seem  to   make  tuem  almost 

In  some  of  the  Tertiary  and  prairie  soils  of  the  Southern  States,  more- 

m»^j^  seems  to  occur  still  another  amorphous  mineral,  related  to  or  identical 

wpoitife,  which  sometimes  occurs  in  segregated  masses  and  imparts  to  these 

rifT  peculiar  and  unwelcome  properties  in  tillage.  We  are  evidently,  as  yet, 

from  a  full  understanding  of  the  mechanical  constitution  of  soils.     (£.  W. 

,  Tenth  Census,  U.  S.) 

or  calcareous  matter  generally  occurring  in  the  state  of  car- 

w\    es  in  soils  from  about  90  per  cent,  and  under  in  limestones 

to  mere  traces  in  some  other  soils.    Clays  and  loams  gener- 
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ally  contain  from  1  to  3  per  cent,  of  the  carbonate.    Less  than  1  ] 
cent,  may  be  regarded  as  a  defective  quantity.    In  the  lightest 
soils  the  percentage  of  lime  should  not  fail  below  .100,  in  clay  loa 
not  below  .250,  and  in  heavy  clay  soils  not  below  .600.     Where  a 
is  deficient  in  lime,  the  little  there  is  of  it  is  present  in  combination  wu 
the  organic  acids,  and  is  more  aWndant  on  the  surface  than  in  the  su 
soil.    It  preserves  the  particles  of  clay  in  a  separate  coagulated 
tion,  and  thus  allows  them  to  exercise  their  absorbent  powers  on  van 
salts,  which  otherwfse  would  escape  their  action.    It  also  promo      i 
decomposition  of  vegetable  matter  and  the  formation  of  nitrates  m  il 
soil. 

Most  green  crops  are  often  subject  to  disease  when  grown  onsoi 
deficient  in  lime,  even  when  they  have  been  well  manured.  Up  to 
certain  stage,  the  cereal  or  otber  crops  appear  to  thrive  well,  but  astl 
season  a<Ivances  they  sustain  a  check  and  yield  a  poor  harvest  Tli 
is  especially  the  case  in  poor  sandy  soils,  and  a  good  dose  of  lime  < 
marl,  followed  by  barnyard  manure  or  guano,  has  a  most  benefici 
efiect.  By  this  means  the  valuable  portion  of  the  manure  or  guano,  tl 
ammonia,  potash,  and  phosphoric  acid,  are  retained  in  the  land,  wli 
the  others  combine  with  the  lime  and  are  gradually  washed  out. 

Ferric  oxide  is  found  in  all  soils,  and  causes  the  reddish  color  so  v© 
common  in  a  great  many  of  them.  To  its  presence  is  chiefly  due  tl 
retention  of  the  phosphoric  acid,  an  insoluble  basic  phosphate  of  iit 
being  produced.  On  its  state  of  oxidation  depends  its  favorable  inti 
ence  on  the  soil,  that  of  ferric,  sesqui  or  per  oxide,  better  known  as  tl 
red  rust  of  iron,  being  the  most  suitable.  In  its  less  perfectly  oxidiz< 
ibrms,  which  are,  however,  soluble  in  organic  acids  that  exist  vei 
often  in  the  subsoil,  it  becomes  peroxidized  on  exposure  to  the  air.  I 
action  is  both  physical  and  chemical.  The  preference  of  formers  f 
^^  red  lands"  arises  Irom  their  experience  of  its  benelicial  action  in  tl 
soil. 

From  1.5  to  4  per  cent,  of  ferric  oxide  is  ordinarily  found  in  soils  1 
slightly  tinted.  Ordinary  ferruginous  loams  vary  from  3.5  to  7  p 
cent.,  highly  colored  "red  lands"  have  from  7  to  12  per  cent,  ai 
occasionally  20  pir  cent,  and  more.  The  efficiency  of  the  ferric  oxi< 
depciKls  ui)on  its  mechanical  condition  ;  when  incrusting  the  graius 
sand  or  occurring  as  nodules,  whilst  the  chemical  analysis  may  shovr 
large  i)ercentage  of  it  i>resent,  it  exerts  little  or  no  influence  upon 
soil,  but  when  in  a  state  of  fine  division  these  advantages  are  reali: 

Soils  containing  a  large  percentage  of  ferric  oxide  have  generally 
low  perccMitage  of  organic  matter,  but,  notwithstanding,  are,  as  as  a  m 
very  fertile.  In  clay  lands  especially  its  presence  is  very  beneficial 
tending  to  make  them  easier  for  tillage ;  its  color  tends  to  the  absoi 
tion  of  heat  and  of  oxygen.  Such  soils,  however,  suffer  from  floods 
bad  drainage,  the  ferric  oxide  becoming  reduced  under  such  circa: 
stances  to  the  ferrous  state. 

Phosphoric  acid  is  contained  in  all  good  soils,  but  in  very  small  qui 
cities  when  compared  with  the  other  principal  ingredients,  and  existM 
combination  with  lime,  iron,  and  alumina,  phosphate  of  lime  being 
nost  common  form.  In  general,  even  in  the  most  feitile  soils,  it  is  fou 
lU  very  minute  quantities,  on  an  average  less  than  a  half  \}eT  cent.; 
ilay  lands  this  may  rise  to  1  per  cent.  Its  value  in  fertilizers  depen 
yu  its  state  of  combination,  whether  it  is  soluble  and  immediately  avai 
'^le  for  plant  food  as  the  superphosphates,  or  slowly  soluble  like  the  U 
mosphates,  forming  a  reserve  store  of  food  for  the  future.  It  coo 
t    nil  woii*  *^hut  )ij>"o  Woti  formed  from  such  rocks  as  the  granit 
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gneisses,  limestones,  and  dolomites,  which  contain  it  without  exception ; 
voIcaDic  soils  possess  it  in  large  quantities,  whilst  alluvial  soils  and 
tliose  lauds  that  are  periodically  swept  by  floods,  are  much  poorer. 
Soils  containing  less  than  .05  per  cent,  of  it  will  be  sterile  and  unfer- 
iile,as  a  general  rule,  unless  accompanied  by  a  large  amtmnt  of  lime. 

Voia^-K — All  soils  suitable  for  cultivation  contain  potash  in  an  availa- 
l»leforin  ariMii^  from  the  disintegration  of  feldspathic  and  other  rocks. 
In  the  majority  of  cases  the  natural  supply  of  the  soil  issuflBcient  to  fur- 
nish to  the  plants  the  potash  of  which  they  are  in  need  ]  a  soil  contain- 
ing .125  per  cent,  should  furniv^h  ])otash  enough  for  a  century,  without 
its  being  necessary  to  add  to  the  manures  used  on  such  soils  any  salt  of 
potash.  Besitles  this  available  potash  the  soil  often  contains  very  con- 
siderable quantities  of  this  element  which  the  acids  do  not  attack  and 
which  form  the  reserve  for  the  future  supply  of  the  plants. 

The  quantity  of  imtash  varies  in  the  different  soils  from  the  merest 
traces  up  to  1  and  2  per  cent.  Sandy  and  peaty  soils  and  marls  are  gen- 
erally (l(*ficienr  in  this  alkali,  whilst  soils  rich  in  alumina  are  with  some 
fxcfptions,  also  rich  in  pot.ish.  It  exists  in  the  soil  in  combination  with 
silica,  forininix  a  sijii-ate  which  is  somewhat  soluble  in  water.  Deavy 
clay  soils  and  <  laycy  loams  vary  from  .8  to  .5  per  cent: ;  lighter  loams 
from  .43  to  .30  per  cent.;  sandy  loams  below  .3  per  cent.,  and  sandy 
wilsof  ^nal  depth  may  contain  less  than  .1  per  cent,  consistently  with 
fertility,  depentling  uu  the  amounts  of  lime  and  ]»hosphoric  acid  with 
which  it  is  associat4*d.  A  high  percentage  of  potash  in  a  soil  seems  ca- 
pable of  making  up  for  a  low  percentage  of  lime,  and,  conversely,  a  soil 
^eryrichin  lime  and  i)h»»sphoric  acid  may  be  very  fertile  notwithstand- 
ing a  low  peicentage  of  potash.  The  average  annual  consumption  of 
IJOtash  for  raising  crops  is  45  poumls  per  acre,  or  about  .002  per  cent. 

&ida, — This  is  a  less  important  constituent  in  soil  than  ])otash,  and 
QUiess  uear  the  sea  coast  is  ])resent  in  even  smaller  quantities.  Under 
the  form  of  common  salt,  however,  its  presence  is  a  cause  of  sterility  in 
thesoQ  when  it  exceeds  .10  per  cent,  in  quantity. 

Mu^etdu  is  found  iu  all  fertile  soils,  in  different  proportions,  often 
iOK>Qnting  to  a  mere  trace.  In  the  majority  of  cases  the  percentage  of 
magnesia  is  greater  than  that  of  the  lime,  but  it  does  not  seem  capable 
of  performing  to  any  appreciable  extent  the  general  function  of  lime  in 
soil  improvement. 

Sulphuric  acid  and  chlorine  occur  very  sparingly  in  most  soils.  From 
^to  .04  per  cent  of  the  former  seems  to  be  a  equate  to  most  soils. 

There  does  not  exist  any  atfinity  between  the  quantities  of  lime  and 
oagnesia  contained  in  soils  and  those  of  potash  and  of  phosphoric  acid. 

Sitrogen  and  nitrates, — The  natural  sources  of  nitrogen  in  crops  are 
the  nitrates  and  aipmonia  salts,  which  are  seldom  present  in  large  quan- 
tities, and  should  be  used  on  or  generated  in  the  soil  as  rapidly  as  crops 
WQnire  them.    The  process  of  nitrification,  whereby  inert  or  unassimi- 
nitrogen  becomes  converted  into  nitric  acid,  is  thus  of  great  im- 
BDce  to  agriculturists.    This  is  due  to  a  minute  bactarium  present 
il  soils,  whereby  the  humus  and  ammonia  are  oxidized  and  the  nitro- 
sonverted  into  nitric  acid.    This  process  does  not  take  place  unless 
1  is  moist  and  has  free  access  of  air,  and  some  base,  generally 
.  18  present  with  which  the  nitric  acid  can  combine.    Nitrification 
most  active  in  summer  and  ceases  apparently  in  winter. 
;.  Lawes  and  Gilbert  have  for  some  years  past  been  devoting 
ition  to  the  sources  of  the  nitrogen  of  crops,  and  in  the  pages 
M    mal  of  the  Royal  Agricultural  Societj^  and  of  the  Journal  of 
Society  will  be  found  their  reports  in  full. 
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The  following  is  the  sammary  and  conclusions  which  they  hay< 
pablished  in  a  long  article  on  ^^  Some  points  in  the  composition  oi 
in  the  June  number  of  the  Journal  of  the  Chemical  Society  f         js 
p.  420: 

(1)  The  annnal  yield  of  nitrogen  per  aoie  in  yarious  crops,  grown  for  mam 
in  sucoession  on  the  same  land  wltnont  nitrogenous  manure,  was  found  to  I 
much  greater  than  the  amount  of  combined  nitrogen  annually  coming  dows 
and  the  minor  measurable  aqueous  deposits. 

(2)  So  far  as  the  evidence  at  command  enables  us  to  Judge,  other  supplies  o: 
bined  nitrogen  from  the  atmosphere,  either  to  the  soil  or  to  the  plant  itself,  art 
inadeonate  to  make  up  the  deficiency. 

(3)  The  experimental  evidence  as  to  whether  plants  assimilate  the  free  nitre 
the  atmosphere  is  very  conflicting;  but  the  balance  is  decidedly  against  the  si 
tion  that  they  so  derive  any  portion  of  their  nitrogen. 

(4)  When  crops  are  grown  year  after  year  on  the  same  land,  for  many  years 
cession  without  nitrogenous  manure,  both  the  amonnt  of  produce  per  acre  a 
amount  of  nitrogen  in  it,  decline  in  a  very  marked  degree.  This  is  the  cas 
when  a  full  mineral  manure  is  applied,  and  it  is  the  case  not  only  with  ceres 
with  root  crops,  but  also  with  Leguminosas, 

(5)  Determinations  of  nitrogen  in  the  soils  show  that,  coincidentally  with  < 
cline  in  the  annual  yield  of  nitrogen  per  acre  of  these  very  various  descriptions  of 
grown  without  nitrogenous  manure,  there  is  also  a  decline  in  the  stock  of  nitre 
tne  soil.  Thus  a  soil  source^  of  at  anv  rate  some,  of  the  nitrogen  of  the  crop 
dioated.    Other  evidence  pointed  in  the  same  direction. 

(6)  Determinations  of  tne  nitrogen  as  nitric  acid,  in  soils  of  known  histoi; 
manuring  and  cropping,  and  to  a  considerable  depth,  showed  that  the  amonnt  oi 
gen  in  the  soil  in  that  form  was  much  less  after  the  growth  of  a  crop  than  und 
responding  conditions  without  a  crop.  This  was  the  case  not  only  with  the  g 
eons  but  with  leguminous  crops.  It  was  hence  concluded  that  nilrogen  hai 
taken  up  as  nitric  acid  by  the  growing  crops. 

(7)  In  the  case  of  gramineous  crop  soils,  the  evidence  pointed  to  the  oono 
most,  if  not  the  whole,  of  the  nitrogen  of  the  crops  was  tiUcen  up  as  nitric  < 
the  soil. 

(8)  In  the  experiments  with  leguminous  crop  soils,  it  was  clear  that  some 
rate  of  the  nitrogen  had  been  taken  up  as  nitric  acid.    In  some  cases  the  evidei 
in  favor  of  the  supposition  that  the  whole  of  the  nitrogen  had  been  so  taken  i 
others  this  seemed  doubtful. 

(9)  Although  in  the  growth  of  leguminous  crops  year  after  year  on  the  san 
without  nitrogenous  manure,  the  crop,  the  yield  of  the  nitrogen  in  it.  and  th 
nitrogen  in  the  surface  soil  greatly  declined,  yet,  on  the  substitution  of  anothe 
of  the  same  family,  with  dinerenb  root-habits  and  root-range,  large  crops,  com 
large  amouutn  of  nitrogen,  may  be  grown,  f^urther,  in  the  case  of  the  oco 
growth  of  a  leguminous  crop,  red  clover  for  example,  after  a  number  of  cere 
other  crops  manured  in  the  ordinary  way,  not  only  may  there  be  a  very  large  i 
of  nitrogen  in  the  crop,  presumably  derived  from  the  subsoil,  but  the  surface 
comes  determinably  richer  in  nitrogen,  due  to  crop  residue. 

(10)  It  woH  found  that,  under  otherwise  parallel  conditions,  there  was  verj 
more  nitrogen  as  nitric  acid,  iu  soils  and  subsoils  down  to  a  depth  of  108  inches 
leguminous  than  where  gramineous  crops  had  grown.  The  results  pointed  tot 
elusion  that,  under  the  influence  of  leguminous  growth  and  crop-residue,  the 
tions  were  more  favorable  for  the  development  of  the  nitrifying  organism  au< 
ciallv  in  the  case  of  deep-rooting  plants,  of  their  distribution,  thus  favoring  th 
flcation  of  the  nitrogen  of  the  subsoil,  which  so  becomes  a  source  of  the  nitr 
such  crops. 

(11)  An  alternative  was  that  the  plants  might  take  up  at  any  rate  part  of  th 
;en  f^om  the  soil  and  subsoil  as  organic  nitrogen.  Direct  experimental  evident 
o  the  conclusion  that  fungi  take  up  both  organic  nitrogen  and  organic  carb^ 
here  is  at  present  no  direct  experimental  evidence  in  favor  of  the  view  that 
caved  plants  take  up  either  nitrogen  or  carbon  in  that  form  from  the  soil; 
y^^re  are  physiological  considerations  which  seem  to  militate  against  such  a  v 

(12)  In  the  case  of  plots  where  Trifolium  repnis  [white  clover]  and  Vicit 
i^ares  or  vetches]   bad  been  sown,  each  for  several  years  in  succession,  on 
'hich  no  nitrogenous  manure  had  been  applied  for  thirty  years,  and  the  sui 

•d  become  very  poor  in  nitrogen,  both  the  soil  and  subsoil  contained  much  Ifco 
^vii  as  nitric  acid  where  good  crops  of  Ft  eta  sativa  had  grown  than  where 
shallow-rooted  Trifolium  repena  had  failed  to  grow  ;  and  the  deficienoy  of  nJ 
rer  i»    hp  ■'*^'»  """^  *'nbsoils  o^  the  Vioia  sativa  plots,  compared  with  the  i 
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I  T^r^faUmm  rmms  plots,  was,  to  the  depth  examined^  enffioient  to  aocount 

nTopoTtion  of  the  uitrosen  of  the  Vicia  crouB. 

t>e  coiiBidered  estahlished  that  mach,  if  uot  the  whole,  of  the  nitrogen 
?ed  nitroij^en  within  the  soil — accumulated  or  supplied ;  and  that  much, 

0  ■■■weg  the  whole,  of  the  nitrogen  so  derived,  is  taken  np  as  nitrates. 

ination  of  a  numher  of  the  United  States  and  Canadian  prairie  soils 
w  be  very  much  richer  in  both  nitrogen  and  carbon,  to  a  considerable 
A  «uie  surface  soils  of  old  arable  laiidh  in  Great  Britain,  and  about  as  rich, 
greater  depth,  as  the  surface  soil  of  ])ermanent  pasture  land, 
exposure  of  portions  of  some  of  these  rich  prairie  soils,  under  suitable  ooii  - 
temperature  and  moisture,  for  specitied  periods,  it  was  found  that  theii' 
as  readily  susceptible  of  nitrilication,  and  so  of  beooming  easily  available 

« 

3M.  deyeral  extractions,  the  subsoils  almost  ceased  to  give  up  nitric  acid;  but 
them  with  a  tenth  of  a  gram  of  rich  garden  soil  containingnitrifyiuK  or- 
here  was  a  marked  increase  in  the  rate  of  nitrification.  This  result  af- 
irmation  of  the  view  that  the  nitrogen  of  subsoils  is  subject  to  nitrifica- 
der  suitable  conditions,  and  that  the  growth  of  deep-rooted  plants  may 
ficatlon  in  the  lower  layers. 

ler  favorable  conditions  of  season  and  of  cultivation,  the  rich  prairie  soils 
crops ;  but,  under  the  existing  conditions  of  early  settlement,  they  do  not, 
rage,  yield  crops  at  all  commensurate  with  their  richness,  when  compared 
>ils  of  Great  Britain  which  have  been  under  arable  culture  for  centuries. 

1  as  the  land  is  cheap,  and  labor  dear,  some  sacrifice  of  fertility  is  unavoid- 
prooess  of  bringing  these  rich  virgin  soils  under  profitable  oultiYation. 

)mparison  of  the  percentages  of  nitrogen  and  carbon  in  various  soils  of 
toxy,  show  that  the  characteristic  of  a  rich  virgin  soil,  or  of  a  permanent 
i^ace  soil,  wan  a  relatively  high  percentage  of  nitrogen  aod  carbon.  On 
land,  soils  which  have  long  b^n  under  arable  culture  are  much  poorer  in 
)et8 ;  while  arable  soils  under  conditions  of  known  agricultural  exhana- 
a  very  low  percentage  of  nitrogen  and  carbon,  and  a  low  proportion  of  oar- 
ogen. 

only  the  facts  adduced  in  this  and  in  former  papers,  but  the  history  of 
I  throughout  the  world,  so  far  as  it  is  knovni,  oleanyi^ows  that,  pre-emi- 
!ar  as  tne  nitrogen  is  concerned,  a  fertile  soil  is  one  which  has  aconmulated 
tie  residne  of  ages  of  natural  vegetation,  and  that  it  becomes  infertile  as 
i  is  exhausted. 

lowing  table  shows  the  character  of  exhausted  arable  soils, 
laid  down  pasture  lands,  and  of  old  pasture  soils  at  Both- 
Bngland ;  of  some  other  old  arable  soils,  of  some  Illinois  and 
prairie  soils,  and  lastly,  of  some  very  rich  Russian  soils  in  re- 
leir  percentages  of  uitrogeu  and  carbon,  taken  fi*om  the  same 
419: 

Table  II. — Mtrogen  and  carbon  in  various  $oiU. 

[Id  dry  .<4ift<Hl  soil,  caIoalate<l  on  soil  dried  at  100<>  C] 

KOTUAMSTSD  AAABLE  AND  (xKASS  SOILS. 


sampluip.       gen.  ^^^ 


I 


Authority 


I  I 

'  i 


i:  barley,  185S-'55 ;  rooto.  Id6e-'e9;  j 

aur«« I  Apr,  1870 

'44,  and  each  vear  since;  minerals'  Oct..   1865  ' 

>    Oct..  1881  ! 
and  each  year  since;  luiueraliQan-C   Mar.,  1S(>8  ; 

\   Mar-.  1882  i 
lovn  tograAs :  | 

•  9pTing.  1379 Feh..  1882  i 

mhig.  1874 Feb.,  1882 

„flcld,  ■pring.  18«3 i  Nov.,  1881 

"*^"*-->aoir.  spring,  1868 Jan.,  1879 

,Ct)  1838 Sent.. 1878 

-•««»-I'«k) >,ltj«l% 


Peret. 

Peret. 

Per  eent. 

.0934 
.1119 
.1012 
.1202 
.1124 

'  i.  039" 
1.079 

9.*8" 

10.7 

io.'s' 

Rotham8t<}i1. 
Do. 
Do. 
Do. 
Do. 

.1235 

Do. 

.1509 

Do. 

.  1740 

Da 

.2057 
.1948 

2.412 

2.402 

u.7 
12.4 

Do. 
Da 

.2466 

3.377 

13.7 

Do. 

1G8 


REPOKT    OF    THi:    C^O.MMiwSlONER    OF    AGRICULTURE. 


Tablk  II. — Nitrogen  and  carbon  in  various  soils — Continued. 
VARIOUS  ARABLE  SOILS  IN  GREAT  BRITAIN. 


Date  of  soil 
sampling. 

Nitro- 
gen. 

Per  ct. 
.170 

Carbon. 

Carbon  to 
one  nitro- 
gen. 

Anthoiitj. 

Mr.  Front's  farm : 

BroailfioUl.  surface 

Peret. 

Percent 

Voelcljcr. 

Binckucre.  Hurlaco  ......................... 

.107 
.171 

Do. 

Whltwnoor.  surface 

Da 

'NVheat  soil : 

Mlfllothian 



.220 

.i:iO 

.210 
.140 
.180 

Anderaoi. 

East  lo  til  iaii 

Ua 

Perthshire 

Do. 

Berwirkshir© 

Do. 

R^d  sandstone  soil.  Eiitrland 

Voelckcr. 

UNITED  STATES  AND  CANADLA^"  I'RAIRIE  SOILS. 


Illinois,  United  Statt-s: 

No.  I 

..300 

Toelckor. 

No.  2 

.200 
.:J30 
.'MO 

Do. 

No.  3 

Do. 

No.  4 

Da 

PortAire  la  Prairie,  Mnuitoba,  surfaco  

.247 

.303 

.250 
.261 
.187 
.618 
.428 

Rothainitei 

Saskatchewan  district,  Northwesi   Territory, 
snrfaoi* 

Da 

Eorty  miloH  from  Fort  Ellis,  Northwest  Torri- 
torv,  surface 

Da 

Niv«rville,  Manitoba,  tirst  12  inches 

3.42 
2.66 
7.58 
5.21 

13.1 
14.2 
12.8 
12.2 

Da 

Braudon.  Manitoba,  first  12  inches 

Do. 

Selkirk,  Manitoba,  first  12  inches 

Da 

Winnipeg,  Manitoba,  first  12  inches 

Da 

RUSSIAN  SOILS. 


No.  1,  12  inches 

.607 
.467 
.188 
.130 
.305 
.281 
.409 

CSohnMt 

No.  2.  »  inches 

Da 

No. 8.  5  inches 

Da 

No.  4,  0  inches 

Da 

No.  5, 11  inches 

Da 

No.  6,  17  inches 

Da 

No. 7,  9  inches 

Do. 

FERTILITY   DEPENDS   ON     THE    MINIMUM  QUANTITY    OF    ANY  OT^ 

SARY  CONSTITUENT  PRESENT. 

As  the  soil  is  tlie  source  whence  plants  derive  their  mineral 
all  the  elements  required  for  this  nourishment  have,  in  a  certain  i 
equal  value,  for  if  one  of  them  is  wanting  in  the  soil,  or  is  prcj     i 
a  form  not  readily  available  bj^  the  roots,  the  plant  will  not  Hourisu 
and  so  its  fertility  depends  on  the  minimum  quantity  of  any  necessai] 
^nstituteut  present. 


WEiaHT   OF   A  SOIL  PER  ACRE. 

The  weight  of  soil  on  an  acre  of  land  is  so  enormous  that  even  smftl 
jroportions  of  plant  food  may  amount  to  every  considerable  qaantit 
the  weight  varies  with  the  porosity  and  the  amount  of  sand  and  grave 
be  soil  contains. 

The  following  table  gives  the  specific  gravity,  the  weight  of  1  cub' 
v^^t  of  different  soils,  dry  and  wet,  taken  from  the  table  in  Pro 
'^'»i»'ihiA  '-i  p.rfioip  <«Ot  *v»<^  ''^yp^cal  properties  of  soils,"  in  the  J< 
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al  Agricultnral  Society,  vol.  1,  p.  210,  together  with  their  ap- 
weight  per  acre  to  a  depth  of  9  inches,  equal  to  32,670  cubic 
18  of  2,000  pounds. 

'Table  ahotcing  the  specific  gravity^  the  weight  of  one  cubic  foot  of  different  soils, 
eif  according  to  Schiibler,  and  the  approximate  weight  per  acre  to  a  depth  of  9 
t)70  ctf6to  feet). 


Kind  of  80iL 


,  occnrriDj;  in  almost  every  arable  soil, 
ad,  firvqueuUy  occurring  along  with  si- 
combination  of  45  per  cent,  of  fine  sand, 

cent,  of  clay 

combination  of  24  per  cent,  of  fine  sand, 

cent,  of  clay 

i>mbinAtion  of  10  per  cent,  of  fine  sand, 

cent,  of  clay 

-e  pare  state,  a  combination  of  58  per 

k,  36.2  per  cent,  of  aluminia,  with  5.8 

..io  oxide 

1  mold 

lesoil 


Specific 
gravity. 

Weight  1  cubic 
foot. 

2.653 

Dry^lbt. 
111.3 

Wet,lb8. 
136.1 

2.722 

113.6 

141.3 

2.601 

ir7.8 

129.7 

2.581 

88.5 

124.1 

2.560 

80.3 

119.6 

2.533 
2.631 
1.370 
2.332 
2.401 

75.2 
112.0 
34.8 
68.7 
84.5 

115.8 
140.3 
81.7 
102.  7 
119.1 

Weight  per  acre  9 
inches  deep. 


Drp.tofu,  Wet, tons, 
2,22^.2 


1.818.0 
1,855.6 
1,597.6 
1,445.6 
1,311.7 


1,228.4 
1,829.5 
568.5 
1, 122.  2 
1,380.3 


2.308.1 
2,118.6 
2,027.2 
1,953.7 


1. 891. 6 
2,291.8 
1. 334. 6 
1, 677. 6 
1,945.5 


0  per  cent,  of  any  constituent,  such  as  phosphoric  acid,  potash, 
d  amount  to  ijx)ni  2,250  to  3,500  pouuds,  iu  1  acre  of  soil  9 
ep. 

ITIONS  OFTEN  ANSWERED  BY  THE  ANALYSIS  OP  SOILS. 

ults  of  soil  analysis  frequently  give  decided  and  satisfactory 
according  to  Dr.  Voeleker,*  to  the  following  questions: 

her  or  not  barrenness  is  caused  by  the  presence  of  an  injnrions  snbstaDcei 
phate  of  iron  or  sulphide  of  iron,  occurring  in  peaty  and  clayey  soils? 
oer  soils  contain  conamon   salt,  lands  fl(x>dea  by  sea  water,  nitrates  or 
ie  salts,  that  are  useful  to  vegetation  in  a  highly  diluted  state,  but  ii^jari- 
[ley  occur  in  land  too  abundantly  ? 

her  barrenness  is  caused  by  the  absence  or  deficiency  of  lime,  phosphoric 
er  important  elements  of  plant  food  f 

her  clays  are  absolutely  barren  and  not  likely  to  be  materially  improved 
ion,  or  whether  they  contain  the  necessary  elements  of  fertility  in  an  an- 
te, and  are  capable  of  being  rendered  fertile  by  subsoiling,  deep  cnltiva- 
i>lowing,  and  similar  mechanical  means  f 

ber  or  not  clays  are  usefully  burnt  and  used  in  that  state  as  manore  f 
her  or  not  the  land  will  be  improved  by  liming? 
her  it  is  better  to  apply  lime,  or  marl,  or  clay,  on  a  parti«*ular  soil  t 
her  special  manures,  such  as  superphosphates  or  ammoniacal  salts,  can  be 
nrse  discreetly,  without  permanently  injuring  the  land,  or  whether  the 
lid  rather  depend  upon  the  liberal  Hpplication  of  farm-yard  manure  that  he 
'  to  the  land  all  the  elements  of  fertility  removed  in  the  crops? 
kind  of  artificial  manures  are  best  suited  to  soils  of  various  composition  ? 

ing  to  the  same  authority,t  chemical  analysis  cannot  supply 
d  information  in  regard  to  barrenness  of  soils  on  the  follow- 
3: 

barrenness  is  caused  by  defective  drainage? 

13      nt  sterility  is  affected  by  a  bad  physrcal  condition  of  the  land  ? 
laoductiveness  is  a£fect-ed  by  ine  climate  ? 


•1  A^icaltural  Society,  vol.  xiv,  p.  338.       ilbid,  vol.  1, 1865,  p.  129. 
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(4)  Whether  n  soil  is  bArren  simply  because  there  is  too  little  of  it;  or, 

(5)  Whetlid   I  (  i.s  nDprodactive  simply  because  a  thlu  surface  soil  restn  on  »  itiff 
clay  subsoil  of  ^reat  depth. 

(6)  What  IB  the  relative  product! veuesH  of  difterent  soils? 

OBJECTS  AND  INTEBPBETATION  OF  SOIL  ANALYSIS. 

For  a  very  full  discudsiou  of  the  objects  and  interpretation  of  soil 
analysis  the  reader  is  referred  to  an  article  on  this  subject  in  the  Ameri- 
can Journal  of  Science,  vol.  22,  pp.  183-197,  by  Prof.  E.  W.  Hilgard, 
as  well  as  to  the  report  on  '<  Soil  investigation,"  by  the  same  author, 
contained  In  the  ^<  Oeneral  discussion  of  the  cotton  production  of  the 
United  States,"  Tenth  Census  of  the  United  States,  1880,  vol.  v,  pp. 
67-81,  of  which  the  following  is  a  summary : 

The  olaim  of  soil  analvsis  to  practical  utility  hat  always  rested  on  the  ffeueral  nn- 
podtion  that,  ''other  things  being  equal, produotivenest  is,  or  should  oe,  seaiiUy 
proportional  to  the  amount  of  avauable  plant  food  within  reach  of  the  roots  daring 
the  period  of  the  plant's  development;''  provided,  of  course,  that  such  snoply  dM 
not  exceed  the  maximum  of  that  which  the  plant  can  utilize  when  the  surplns  simply 
remains  inert.  This  statement  is,  either  tacitly  or  expressly,  admitted  by  all  thoK 
who  have  attempted  to  interpret  soil  analyses,  and  agrees  with  the  aooiimiilfttedsi* 
perience  of  agriculturists. 

Many  attempts  have  been  made  to  find  solvents  that  shall  lepreMnt  ooxreotlr  tbi 
action  of  the  plant  itself  on  the  soil  ingredients,  in  order  that  conolnalons  ml|plto 
made  as  to  the  present  agricultural  value  of  a  given  soil.  From sulphnrio and  hy^ 
fluoric  acids  to  water  cliurgcd  with  cArbouic  acid,  as  used  by  Dr.  D.  D.  Owen,  tbi 
add  solventH  have  all  nignnlly  failed  to  secure  even  an  approximation  to  the  ranlt 
desii'ed,  viz.  a  consisteut  agreement  between  the  quantitative  determination  of  tbi 
plant  food  found  in  the  several  soils,  and  the  actual  experience  of  those  who  onltiTiti 
them. 

The  ultimate  analysis  of  soils,  as  attempted  by  the  (German  experiment  statioui 
under  VVolirs  initiative,  by  the  consecutive  extractions  with  acid  solvents  of  diffiar 
ent  strengths,  beginniilg  with  distilled  water  and  ending  with  boiling  snlphnrie  or 
hydrofluoric  acids,  aflbrds  little  or  no  clue  to  their  agricultural  value.  Soil  analysM 
do  not,  like  the  assay  of  an  ore,  interpret  themselves  to  a  lavman;  a  oolnmu  of  flgnies 
summing  up  to  100  or  nearly  so,  opposite  another  oolonm  oi  unintelligible  namai  doM 
not  convey  much  information  to  a  farmer. 

In  Europe  and  in  the  thickly  settled  portions  of  this  country,  the  arable  soils  hsfe 
nearly  all  been  at  siuue  time  subjected  to  cultivation  and  to  the  use  of  fertiliMn^ 
thus  veiling  their  original  c-haracteiistics  and  rendering  extremely  difficult  the  taking 
of  any  sample  of  soil  that  sliall  represent  correctly,  in  all  respects,  the  whole  of  ttf 
large  field  or  district.  In  the  greater  portion  of  this  country,  however,  we  are  ani 
to  procure  samples  of  the  virgin  soil  that  even  the  plow  has  not  touched  and  on  whiob 
no  manures  have  been  applied.  The  virgin  soil  and  its  vegetation  are  the  ontooineof 
long  ages  of  coadai>tation  by  the  process  of  natural  selection ;  and  the  settler  isaffradad 
a  moans  of  indgiii;^  of  the  productiveness  and  durability  of  the  land  baseil  upon  the 
character  of  its  vc;»ctation. 

A  soil  naturally  tiiii))ered  with  a  large  proportion  of  walnut*  wild  uhei'ry,  or,  aiit 
the  South,  with  thr  '^poplar"  or  tulip  tree,  is  at  once  selected  as  sure  to  be  both 
productive  and  durable,  especially  if  the  trees  be  large.  The  black  and  Spaniih 
oaks  frequent  only  ''strong  soils,"  and  an  admixture  of  hickory  ia  likewise  benefleiil; 
the  occurrence  of  the  scarlet  oak  lowers  the  land,  and  that  of  pine  still  more  so,intha 
•estimation  of  the  settlor. 

Having  obtained  the  percentage  composition  of  a  soil,  how  are  we  to  inteipntit 

o  the  farmer  ?    What  are  "  high  '  and  **  low"  ^rcentages  of  each  ingredient  impor 

ant  to  the  plant,  whether  as  K>od  or  through  its  physical  properties  T 

The  first  question  is,  naturally,  whether  all  soils,  having  what  experience  provtf  to 

'C  high  percentages  of  plant  food  when  analyzed  by  the  method  given  elsowbeiVi 

.iiow  a  high  decree  of  productiveness.    This  question  can  be  unqualifiedly  auswewjl 

-'  the  afiiiinative  in  regard  to  vir>rin  soils,  provided  that  improper  physical  oondi* 

ons  do  not  iuteriere  vitli  the  welfare  of  the  plant.     But  it  dt>e8  not  follow  that  the 

"M verse  is  true,  and  that  low  percentage  indicateis  low  production. 

.'"or  instance,  wo  may  have  a  heavy  allnvial  soil  of  higii  perceutagoe and  prodnoiDK 
4  maximum  crop  in  favorable  seasons.  If  this  soil  be  mixed  with  ite  own  weight,  or 
^ven  more,  of  coarse  sand,  thereby  redudugthe  percentage  one-half  or  leas,  it  will  not 
)roduce  a  smaller  crop,  ^*^t  is  more  likely  to  produce  the  maximum  crop  eveiy  pt^t 
;n  o/»(y'*in* '^f  *'»>p'^ve''    •"v«i'»n    ^'^nd'^^'ons.    If  we  compare  the  root  ■yefcem(nth> 
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^wn  in  the  original  and  in  the  dilnted  soil,  we  wili  find  the  roots  in  the  lat- 
«vt^  folly  diffaaed,  larger,  and  better  developed,  not  confined  to  the  crevices  of  a 
lclay,bQt  permeating  the  entire  maBS,  and  evidently  havintc  fully  as  extensive  u 
ace  contact  "with  the  fertile  soil  particles  as  was  the  case  in  the  original  Hoil. 
r  far  thlsdikition  may  be  carried  out  without  detriment  would  vary  with  difierent 
Its  and  soils,  and  must  largely  be  a  matter  of  experiment.  A  plant  capable  of 
sloping  a  very  large  root  surface  can  obviously  make  up  by  greater  spread  for  a 
greater  dilution  than  one  whose  root  surface  is  in  any  case  but  small.  The  former 
rishes  even  on  poor  sandy  soils,  whilst  the  latter  succeeds  and  is  naturally  found 
ich  heavT  ones  only,  although  the  absolute  amount  of  plant  food  taken  from  the 
may  be  tne  same  in  either  case. 

it  obvious  that  without  a  knowledge  of  the  respective  depths  and  penetrabilitv 
iro  soils  a  comparison  of  their  plant  constituents  will  be  useless.  The  surface  soil 
li  its  prooesseB  of  nitrification,  oxidation,  carbonic  acid  solution,  dec,  in  full  prog- 
most  alwavs  be  distinguished  from  the  subsoil  in  which  these  processes  are  but 
ily  developed,  and  where  the  store  of  plant  food,  in  which  it  is  generally  richer 
D  a  surface  soil,  is  comparatively  inert.  Hence  the  obvious  importance  of  samples 
netly  taken  and  the  necessity  of  intelligent  and  accurate  observation  on  the  spot. 
1m  eonoentration  of  the  available  portion  of  the  plant  food  of  soils  in  their  mier 
tknf  has  become  a  maxim.  A  strong  soil  is  invariably  one  containing  within 
A  of  a  plant  a  large  amount  of  impalpable  matter,  although  the  reverse  is  by  no 
101  generally  true. 

koomparison  of  the  composition  of  soils  of  known  productiveness,  and  character- 

i  in  tneir  natural  state  by  certain  invariable  features  of  plant  growth,  soon  reveals 

t  miitenoa  of  definite  relations,  not  only  to  the  absolute  amounts  of  certain  in- 

«ott  present  in  the  soil,  but  also  to  their  relative  proportions.    No  ingredient 

in  tnis  respect  a  more  decided  infiuence  than  lime,  its  advent  in  relatively  large 

!m),  other  things  remaining  equal,  changing  at  once  the  whole  character  of 

D,  so  as  to  be  a  matter  of  popular  remark  everywhere.    Only  it  is  not  popu- 

tMvwn,  nor  has  it  been  definitely  recognized  by  agricultural  chemists  thus  tar, 

t  is  the  lime  that  brings  the  change. 

'         lonnt  of  the  different  soil  constituents  which  may  be  considered 
umam  consistent  with  fertility  has  already  been  given. 

rHE   OEOLOaiOAL    OHABAOTEB  ANB  DISTBIBUTION    OF    SOILS    IN 

THE  UNITED  STATES. 

list  there  is  a  vast  variety  of  detail  in  the  character  of  the  soils 

}  ooantry  in  regard  to  both  their  physical  properties  and  ohemi- 

position^  still  they  may  be  classified  under  the  two  heads  of 

n  transport  and  soils  of  disintegration,  geologically  speaking. 

r  of  transport  include,  as  has  been  previously  stated,  all  drift  and 

materials  which  have  been  worn  ^m  other  rocks  by  atmos- 

;  agencies  and  transported  to  their  existing  positions  by  ancient 

action,  by  winds,  and  by  waters.    These  embrace  the  majority 

lu  soils  occurring  in  the  TJuited  States. 

Drift  soils. — These  occupy  the  principal  portion  of  the  States  lying 
ti  of  the  Ohio  and  east  of  the  Missouri  Elvers.    According  to  Pro- 
Dana  they  occur  <^over  all  New  England  and  Long  Island,  New 
:,  New  Jersey,  and  part  of  Pennsylvania,  and  the  States  west  to 
e  western  limits  of  Iowa  and  Minnesota.    Beyond  the  meridian  of 
°  W.,  in  the  United  States,  they  are  not  known.    They  have  their 
uihem  limit  near  the  parallel  of  39^  in  Southern  Pensylvauia,  Ohio, 
idiana,  Ulinois,  and  Iowa,  whilst  the  northern  is  undetermined.    South 
lie  Ohio  River  they  are  hardly  traceable."    (Dana's  Geology,  p.  528.) 
^^ithont  going  into  the  details  of  the  theory  of  ancient  glacial  action, 
las  given  rise  to  a  large  amount  of  study  and  an  extensive  litem- 
uie  term  drift,  as  it  is  commonly  employed  in  geology,  includes 
s,  gravels,  clays  of  various  composition  and  texture,' and  bowl- 
:e  or  less  water-worn,  all  mingled  in  various  proportions  and 
degrees  of  flnehess,  which  have  been  transported  from  places 
r  latitudes  by  glacial  action  and  deposited  on  the  country  rock 
thickness. 
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The  soils  of  this  drift  are  usually  gravelly,  often  stony,  of  va 
fertility,  from  the  noted  fertile  lands  of  Ohio  and  Western  Kew  Y< 
the  barren  portions  of  New  England.  As  a  whole,  these  soils 
liner  as  they  jjo  further  southward  and  westward  from  New  E 
and  Western  New  York.  When  overcropped  and  worn  oat,  a» 
hai)pena,  they  recover  when  allowed  to  rest  fallow  several  years  I 
decomposition  of  the  mingled  materials  of  which  they  are  conii)oi 

Allnvial  soils, — These  are  formed  from  the  dei>08its  of  fine,  t 
materials,  sediment,  silt,  or  detritus,  by  running  streams  and  riv< 
which  we  have  such  a  notable  example  at  the  Mississippi's  delta, 
amount  of  transportation  going  on  over  a  continent  is  beyond  ca 
tion,  streams  are  everywhere  at  work,  rivers,  with  their  large  tribti 
and  their  thousand  little  ones,  spreading  among  all  the  hills  and 
sumnits  of  every  mountain.     And  thus  the  whole  surface  of  a 
nent  is  on  the  move  towards  the  oceans.    The  word  detritus  meaui^ 
out,  and  is  well  api)lied  to  river  depositions.    The  amount  of 
riecl  to  the  Mexican  Gulf  by  the  Mississippi,  according  to  the 
Survey  under  Humphreys  and  Abbot,  is  about  y^^  of  the  wei 
the  water,  or  ^g^j^  i»f  its  bulk,  equivalent  for  an   average  yt 
812,500,000,000,000  pounds,  or  to  a  mass  1  square  mile  in  area  a 
feet  deep.     (Dana's  Geology,  p.  G48.) 

These  constitute  the  "bottom  lands,"  as  thej^  are  called  in  the 
The  Red  River  region,  which  has  become  famous  as  a  wheat-prod 
country,  l.ving  partly  in  Minnesota  and  partly  in  Dakota,  occnpi 
bed  ot  an  anciei  t  lake,  known  to  geologists  as  Lake  Agassiz,  and  i; 
posed  of  a  black  sedimentary  soil,  exceedingly  fine  in  texture,  aD( 
fertile  and  deep.  This  tract  extends  southward  to  Lake  Travc 
the  Red  River,  widening  as  it  proceeds  northward  and  extendi 
both  sides  of  the  river  50  or  GO  miles  wide  where  its  bed  leave 
country,  and  expanding  to  much  greater  width  in  Manitoba. 

The  further  westward  soils  of  this  class  are  found  the  less  theai 
of  organic  matter  they  ccmtain, until  in  the  valleys  of  California  are 
soils  of  great  fertility  which  contain  an  exceedingly  small  amouu 
course  such  soils,  as  those  of  California  just  mentioned,  are  defici 
the  faculty  of  storing  up  water  for  future  use,  and,  however  rid 
may  be  in  mineral  constituents,  yet  in  a  dry  region  or  one  subj 
periodical  droughts,  irrigation  would  have  to  be  resorted  to  in  oi 
get  large  yiehls  of  crops. 

Soils  of  disintegration, — These  occupj'  the  undulating  parts  ( 
country  lying  south  of  the  drift,  possessing  every  variety  of  chai 
both  in  regard  to  their  chemical  composition  and  physical  proper! 
their  mode  of  formation  indicates,  arising  from  the  disintegration 
subjacent  rocks  by  atmospheric  agencies. 

Where  the  underlying  rock  has  been  an  impure  limestone,  cont 
much  insoluble  matter,  the  carbonate  of  lime  has  been  slowly  dis 
out  by  the  action  of  the  carbonic  acid  contained  in  the  rain,  leavi 
insoluble  matter  behind.  Such  soils  as  that  of  the  "  blue-grass  "  i 
)f  Kentucky  are  so  formed,  and  are  often  of  extreme  fertility,  (i 
Kentucky  Geological  Reports  for  further  details  about  this  regi 
3luding  the  chemical  analyses  of  its  soils.) 

Professor  Whitney  states  that  some  of  the  prairie  soils  of  low 
icularly  those  where  the  soil  is  of  nearly  impalpable  fineness 
>een  produced  by  the  slow  action  of  atmospheric  agencies  on  1 
imestones  which  formerly  occupied  their  places.  In  the  course  < 
he  soluble  carbonate  of  lime  was  gradually  dissolved  out  and  < 
^^ar  »>v  the  r-7Arftaiw«  ?«-ra<»iT»fl  to  the  oceau,  and  a  small  amount 
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)  T        ae  was  left,  fonoing  the  thick  prairie  soil  of  the  re^ou, 
ui  8  8      6  become  blackened  by  the  decay  of  subsequeat  abun- 

veget    ion  on  it.    (Iowa  Geological  Survey,  vol.  1,  1858.) 
la  the       lie  lands  of  Oregon  and  Washington  the  underlying  rock  is 
Die,  and  the  8oil  arising  from  its  disintegration  is  very  fine  in  text- 
,  dark  in  color,  of  great  fertility,  and  judging  from  the  soils  of  simi- 
)ri(      found  in  the  Bhine  region  and  the  Mediterranean  in  Europe, 
e  supported  vineyards  for  many  years,  will  probably  prove 
^  <      uring  and  produce  a  great  variety  of  crops. 
'  two  classes  of  soils  run  into  each  other  by  insensible  grada- 

c    . 

Toe  term  ^^  prairie  soils  "  is  most  indefinite  as  commonly  used,  includ- 

Is  of  various  origin.    The  prairie  region  of  the  West  occupies  a 

«t    it  of  country,  extending  over  the  eastern  part  of  Ohio,  Indiana, 

iH)ut    m  portions  of  Michigan  and  Wisconsin,  nearly  the  whole  of 

i  Iowa,  and  the  northern  portion  of  Missouri,  and  gradually 

ig  m      insas  and  Nebraska  into  the^^tn^,  or  the  arid  and  desert 

whicu  lies  at  the  base  of  the  Rocky  Mountains.    West  of  the  par- 

)i  970  and  10(P  the  country  becomes  too  barren  to  be  inhabited 

worthless  for  cultivation. 

region  of  the  greatest  cereal  production  of  this  country  includes 

DC     noted  of  the  prairie  soils,  and  is  nominally  in  the  drift  region 

gists.    Light  clays  and  heavy  loams  are  the  best  for  wheat, 

a  very  heavy  clays  often  produce  good  crops,  both  as  to  yield  and 

cy,  and  lighter  soils  may  yield  a  good  quality,  but  deficient  in 

tity ;  moderately  stiff  soils  produce  generally  the  best  crops. 

mSTOBY  OF  THE  SOILS  ANALYZED  BT  THIS  DIYISION. 

iniqr  the  past  year  over  thirty-six  soils  were  analyzed  by  this  divis- 

j      ty  of  these  were  analyzed  completely  and  the  results  obtained 
uj  id  in  Table  lY.    The  remainder  were  only  partially  analyzed, 

I  ifut  tabulated. 
ifljs  table  is  presented  in  the  following  pages,  and  the  history  of  each 

ippended^  to  be  found  under  its  respective  serial  number : 
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PRAIRIE  SOILS  FROM  DAKOTA. 

1-1613.  These  soils  were  forwarded  to  tbe  Department  in  July, 
inaGCompanied  by  any  letter  or  other  means  of  identification  from 
Tson  who  sent  them ;  their  analysis  was  begun  in  expectation  that 
information  concerning  them  would  come  to  hand  before  they 
Inished,  but  all  attempts  to  find  out  the  sender  have  so  far  proved 
iling. 

FROM  UNITED    STATES    LAND    OFFICE,  WALLA    WALLA,  WASH. 

en  samples  of  soil  were  sent  by  Hon.  Joseph  Jorgeusen,  dnited 
1  land  office,  WaJla  Walla,  January  5, 1884:  ''They  were  taken 
various  points  of  a  section  of  unsettled  country,  lying  between 
iikima  and  Columbia  Ki vers,  and  west  of  Wallula,  on  tbe  ]S^orthern 
e  Kailroad,  comprising  about  1,300  square  miles  of  gently  rolling 
lO — from  500  to  1,000  feet  above  tbe  sea-level — the  only  drawback 
a  lack  of  running  streams  of  water  on  any  part  of  it,  and  but  few 
al  springs.  Water  is  reached  at  varying  depths,  from  14  to  80  feet 
-overed,  however,  with  a  tine  bunch  grass,  which  is  accepted  here 
lobitable  proof  that  the  smaller  grains  will  grow  to  maturity  and 
;tion.  This  year  ( 1H85)  there  are  some  fine  crops  of  wheat  on  it.'' 
samples  were  taken  from  "1  to  5  feef  in  deptb,  the  soil  being 
ecomiK)sed  basalt  from  3  to  100  feet  deep,"  and  the  subsoil  is 
altic  rock.''  No  timber  is  found  on  it,  the  prevailing  growth  being 
ch  grass  and  sage  bush.'' 

6.  Sandy  soil  from  5  miles  northwest  of  Umatilla,  Oreg. 
I.  Surface  soil  in  Grant's  Kanch,  Sec.  24,  T.  11,  E.  24. 

8.  Two  feet  of  suif ace  soil  in  Grant's  Eanch,  Sec.  24,  T.  11,  E.  26. 

9.  Soil  from  T.  8,  R.  26. 

Soil  from  Sec.  20,  T.  7,  R.  2fi. 

1.  Soil  from  middle  of  T.  8  N.,  E.  27,  between  the  Yakima  and 
Qbia  Eivers- 

2.  Soil  from  Sec.  12,  T.  8,  E.  28. 

»e  are  samples  of  virgin  soils  and  contain  a  large  amount  of  the 
important  soil  constituents,  as  pbospboric  acid,  lime,  potash,  &c.| 
honld  produce  abundant  crops  under  favorable  climatic  conditions, 
r  contents  of  nitrogen,  however,  they  are,  with  tbe  exception  of 
)  and  1661,  somewhat  deficient,  and  this  would  indicate  that 
•macal  manures  would  have  to  be  applied  in  the  future,  if,  by  ex- 
e  cropping,  the  soil  should  become  unproductive. 

PROM  N.  E.  SMITH,  UNION  PIER,  BERRIEN   COUNTY,  MICHIGAN. 

).  The  sample  of  soil  was  sent  b}'  Mr.  Smith  December  10,  1883. 
imple  was  taken  to  a  depth  of  '*  10  inches  from  a  jmrtion  of  the 
ed  furrow."  The  tield  is  *'  licit "  and  the  depth  of  the  soil  "  like 
e  is  from  8  to  30  inches.''  The  subsoil  "  to  a  depth  of  2  feet  is 
illed  with  the  iuhltiation  of  the  surface;  this  sand  in  places  has 
Binall  flat  stones  resembling  pieces  of  broken  oyster  shells  in 
bat  flinty  in  character."  The  timber  was  "yellow  ])ineand  larch, 
with  a  dense  growth  of  alders,  tag  and  black,  and  blueberries; 

e  was  covered  with  moss  2  feet  deep."' 

lowing  croi)s  have  been  raised  : 

Tj  light  grain.     Buckwheat,  25  to  30  bushels  to  tho  acre.     Corn  not  a 
mvmmwKatj  oue  boiidred  aiA  one  in  a  hiU,  bat  none  larger  than  a  walnut. 
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Cabbages,  radishes,  melons,  squashes,  and  beans  have  succeeded.  My  lar^;e8t  expe- 
rience IS  with  onions  from  the  seed ;  the  lirst  year,  after  go ttinc;  2  inches  higb,  many 
turned  yellow  on  top  and  finally  died ;  second  year  they  wore  bett<^r,  aud  talrdyetr 
good. 

In  regard  to  manures  used : 

In  plats  as  follows:  First  year,  ashe«  and  lime,  Aresh  slaked;  ashes  200  bushelito 
the  acre,  lime  2  tons  to  the  acre ;  crop  failed.  Same  plat-,  second  year :  Hen  dro^ 
pings  at  the  rate  of  10  cubic  yards  per  acre,  composited  witn  plaster,  and  Just  previ* 
ous  to  application  mixed  with  twice  their  bulk  of  white-ash  ashes.  Yield,  300  to  400 
boahels  per  acre.  Third  year :  Garden  City  phosphate,  1,000  pounds  pur  acre.  Yield 
improved.  This  year  (18b5)  applied  nitrate  of  soda  150  ponnds,  Garden  City  phot* 
phate  800  pounds  per  acre ;  the  crop  is  of  fair  promise  in  the  main,  but  there  areipoti 
where  a  good  stand  has  disappeared ;  in  these  barren  spots  there  will  be  found  hdiU 
patches  of  fine  onions  marking  the  spot  of  a  lire.  The  original  plat,  treated  this  yw 
as  above,  now  (July)  promises  a  lino  crop.  This  year  I  nave  taken  in  new  gioiuid 
with  the  above-stated  results. 

The  sample  was  dried  to  make  it  more  secure  when  sent  through  the  mail. 

This  sample,  as  the  most  casual  Inspection  of  the  analysis  will  show, 
contains  an  enormous  amount  of  organic  matter,  and  to  this  may  bett- 
tributed  the  poor  success  met  with  in  raising  crops,  as  nothing  is  mon 
injurious  than  tlie  action  of  the  organic  acids,  arising  from  the  decay  of 
the  orgauic  matter  in  the  soil,  on  vegetation  when  they  are  preseut  in 
excess.  For,  however  fertile  the  soil  may  be  in  other  respects,  UDtil 
this  excess  of  humic  acids  is  neutralized  or  otherwise  got  rid  of,  the  pros- 
pect of  raising  remunerative  crops  is  very  slight.  The  remedy  forsnch 
a  state  of  aflairs  is  a  heavy  dressing  of  lime,  from  2  to  5  tons  of  quick* 
lime  per  acre,  depending  on  the  quantity  of  the  organic  matter  present; 
that  is,  from  .05  to  .5  per  cent,  by  weight  of  the  cultivated  soil.  Thfl 
lime  or  marl  used  has  the  power  of  neutralizing  the  humic  acids.  Bom- 
ing  might  also  be  resorted  to,  but  the  use  of  lime  will  probably,  in  snch 
cases,  prove  more  beneficial.  The  lime  should  be  used  as  a  top  drefls- 
ing,  as  It  has  a  strong  tendency  to  sink  into  the  subsoil,  and  so  it  should 
not  be  plowed  in,  but  kept  as  near  the  surface  as  possible.  The  groond 
should  be  plowed  first,  then  the  lime  spread  and  simply  harrowed  bb 
This  dose  of  lime  must  not  be  repeated  yearly,  but  at  intervals  of  six  or 
eight  years  1  to  2  tons  of  lime  made  into  a  conii>()st  may  be  used.  It  is 
best  applied  in  the  early  Avinter,  .so  that  thi^  lime  may  work  into  the  sur- 
face before  the  spring  growth  commences. 

The  amount  of  nitrogen  ami  of  i)hosphoric  acid  is  very  large,  and  that 
of  lime,  of  i)otasli,  and  soda  is  abundant  for  the  raising  ot  any  crop  when 
the  excess  ol"  organic  aci<ls  has  been  destroyed.  With  the  exception 
noted,  the  analysis  shows  this  soil  to  be  a  very  fertile  one,  containing 
an  abundant  supply  of  all  the  necessary  plant  c^onstituents. 

40IL   AND   SUBSOIL   FROM  JESSE   H.  BLAIB,  LEBANON,  BOONE  COUNTY, 

INDIANA. 

2551-2552.  Tlie  sami)les  were  sent  »January  5, 1884,  having  Ix^eii  taken 
)n  Se])tenjber  12,  1883,  **froni  what  is  popularly  called  a  prairie  I'egion, 
)ut  what  is  thought  to  have  once  been  a  lake,  in  the  northern  i^art 
Jcndricks  County ;  it  was  dry  and  very  dillicult  to  get  a  good  sami 
''he  sample  of  soil  was  tak(Mi  by  digging  a  hole  an  inch  square,  then  si     • 
'1]^  a  slice  downvvartl,  about  0  inches  deep.     The  sample  of  subsoil  i 
•ken  froiu  the  next  H  in<-hes  ]>elow  the  surface  siinijile.     The  soil  is  rico. 
'Oli»l,  an«l  about  IS  iiuhes  deei),  and  in  a  meadow  of  timothy  grass.    The 
niiv'-q  j^  tough  clay,  about  3  feet  deep,  then  sand  or  gravel.    No  tim 
•     vniii'   or  \v(»t  ])raine,  and  lately  redeemed.    Nomanun^  Imsb^J 
•seel,      'fhf    olIowin^>  'uops  were  raised :  (>orn,  75  bushels  iHsr  acre 
*f>fvo     .-'1      '  ''-v"-r      i        iii.M  .J  ^ivoe  yield  of  hay.    It  produces 
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BTop  of  gnaBx  wheat  does  fair;  the  corn  is  not  as  good  as  clay 

leld. 

analyses  show  that  an  abundant  snpply  of  the  necessary  plant 

aents  are  present,  and  that  the  soil  shoold  be  very  fertile.    The 

t  of  nitrogen  in  the  soil  is  very  large. 

SOrLS  FBOM  WILLIAM  OABTWBIOHT,  OSWEGK),  N.  T. 

-2561.  Samples  taken  iVom  three  distinct  fields  on  which  an  acre 
ir  beet  was  grown  in  1883,  were  sent  December  24,  1883.  Sam  pies 
U13-2556,  marked  *'A,  1,  2,  3,  and  4,"  were  taken  from  "a  sqnare 
irdsacre  plot  at  different  points,  SE.,  SW.,  NE.,  NW.of  the  field." 
M  Nos.  2567-2559,  marked  *'  B,  5, 6,  and  7,^  were  from  "  a  triaiijiu- 
)-third-acre  plot,"  taken  at  the  dlfiereut  angles.  The  two  remam- 
nples,  Nos.  2560, 2561,  marked  *'0, 8  and  9,''  were  from  "a  field  of 
jeet  a  mile  distant "  from  the  other  two  fields,  '*  cultivated  by 
r  party,  on  a  rectangnlar  plot  of  half  an  acre;  the  samples  being 

the  ends,  E.  and  W.  of  the  rectangle." 
B  general  character  of  all  the  fields  was  a  gentle  slope,  enongh  to 
ater  readily.    The  samples  were  cnt  out  with  a  spade  a  couple 
Ls  after  the  crop  was  gathered,  each  about  6  incbes  wide  and  deep: 
1  of  field  A  was  8  to  10  incbes  deep ;  that  of  field  B  probably  1 

Id  O  was  rather  stony  soil,  8  to  12  inches  deep.    The  sabsoil  of 
Ids  was  hard-pan,  with  large  stones  and  bowlders  imbedded. 

I  plow  was  used  in  preparing  fields  A  and  B.  No  timber  was 
the  fiebls ;  the  woods  adja<H)nt,  I  believe,  were  maple.  The 
as  <  under  cultivation  for  years.  Fields  A  and  B  had  been 
r  n  un  in  the  spring  of  1882  with  barn-yard  manure,  and  an 
nt  crop  01  com  and  beans  gathered  that  year.  A  succession  of 
g  crops  had  been  taken  previously  I'roni  these  two  fields,  but  I 
ot  the  statistics  concerning  tbem.  No  manure  was  directly  ap- 
revioos  to  beet  planting  on  A  and  B,  but  I  was  informed  that  on 
barn-yard  manure  was  strewn  midway  between  the  beet  rows, 
were  30  inches  apart.  In  fields  A  and  B,  aiter  harrowing  ana 
,  the  seed,  sugar  beet  was  sown,  part  by  hand  and  part  with  a 
arrow  drill,  in  rows  18  and  20  inches  apart  on  the  4th  and  9th  of 
883.    All  work  alter  hoeing,  thinning,  and  weeding  was  entirely 

.    The  crop  weighed  nearly  18  tons." 

ilysis  of  the  beets  grown  on  these  difierent  fields  is  as  follows  :• 

AnaljfftU  qf  sugar  heeiafrom  IVilliam  Cariwright,  OsicegOf  N,  T, 


Variety. 


,  aoath  field,  north  end 

south  flflii.  Miith  eud 

■onh  field,  north  end 

Bonh  field,  south  end 

ft  field 


Total 
weight. 


2.  838 
2.  457 
2.776 
2.795 
2.915 


Weight 

-without  Sucrose. 

Glaooae* 

Aah. 

neck. 

1 
Kilot*  Percent. 

Per  cent. 

Per  cent. 

(♦)            12.  12 

.29 

1. 022 

2.288         1.'».34  !          .17 

.765 

2.610  1       15.32 

.16 

.802 

2.  MO 

15. 20 

.12 

1.061 

2.810 

12.74 

.40 

.897 

■c 

A. 

74.6 
83.  0 
85.  U 
82.0 
79.0 


*  A  kilogram  is  equal  to  2.2  pounds. 


f  X ot  taken. 


rses  of  these  soils  show  the  great  difficulty  of  obtaining  a 
11  from  a  field  which  shall  represent  its  average  quality, 
leatest  care  is  taken. 


*  Chemical  diyision,  Bulletin  No.  3, 1884,  p.  26. 
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In  regard  to  the  analysis,  Nos.  2553-2556,  taken  from  the  son 
field  at  different  corners  of  the  plot,  the  three  samples.  A  1,  2,  and 
contained  practically  the  same  amonnt  of  coarse  sand  and  gravel,  wl 
A  3  has  about  10  per  cent.  less.  All  four  samples  show  that  the  i 
deficient  in  phosphoric  acid  and  lime,  and  probably  woald  be  mo 
benefited  by  the  use  of  a  lime  phosphate  or  similar  fertilizer;  its  cc 
tents  of  other  soil  constituents  are  ample  for  fertility. 

Tlie  samples  !Nos.  2557-2550,  taken  from  the  north  field,  show  tli 
this  soil  is  likewise  deficient  in  phosphoric  acid,  but  is  richer  in  its  cc 
tents  of  lime  and  nitrogen  and  in  other  constituents  similar  to 
of  the  south  field.    The  amount  of  gravel  also  varies  in  the  dil    i 
samples. 

The  two  samples,  Kos.  2560  and  2561,  taken  from  Hart's  field,  differ 
their  content  of  coarse  gravel,  but  contain  an  abundance  of  phospho 
acid  and  other  soil  constituents. 

For  the  purpose  of  comparing  soils  on  which  such  sngar-produci 
plants  as  sorghum  and  sugar  beet  have  been  grown,  the  analyses  i 
by  Mr.  Clifford  Eichardsou,  in  1882  and  1883,  may  be  referred  to.* 

SOILS  FROM  RAPIDES  PARISH,  LOUISIANA. 

2574-2577.  Soils  from  the  cotton  plantation  of  F.  Seip,  situated 
Bayou  Eapides,  near  Alexandria,  Eapides  Parish,  Louisiana: 

AU  of  these  four  samples  were  taken  from  the  same  plantation,  and  their  difiereo 
simply  arise  from  the  greater  or  less  distance  from  the  water-course  in  which 
plantation  lies ;  near  the  stream  the  soil  is  lighter  or  sandier ;  as  it  recedes  it  beooi 
heavier,  until  finally  the  red  clay  soil  is  reached.    The  land  is  a  part  of  wbttl 
known  as  the  ^*  bottom ''  or  all  a  vial  lands  of  the  Red  River  Valley.    These  Unds 
level,  having  but  a  slight  elevation  above  tide  water,  and  in  their  native  state  0 
ered  by  a  growth  of  heavy  timber  or  forest.    They  lie  near  the  Red  River,  and 
drained  by  smaller  streams  or  bayous  rnnnine  into  the  Red.    The  principal  tiw 
growth  is  sweet  gum,  various  kinds  of  oak,  ash,  backberry,  sycamore,  elm,  mulb 
pecan,  cotton  wood,  <&c.    Trees  are  often  from  3  to  G  feet  in  diameter,  and  a  hffip » 
75  feet  is  not  nnconimon.    Some  of  the  laud  has  been  recently  cleared,  whilst ' 
parts  have  been  for  many  (seventy  or  more)  years  in  cultivation. 

The  samples  were,  iu  every  lust anco,  taken  to  a  depth  of  6  inches  and  6  ina 
square,  or  as  near  that  as  practicable.  The  character  of  the  soil  for  some  10  fe«t 
more  is  priucipally  a  red  clay,  with  an  occasional  mixture  of  clay  and  sand.  Th< 
face  for  a  few  iuches  is  a  black  mold,  arising  from  the  decay  of  vegetable  matte*, 
leaves  of  the  forest,  i&c.  Beneath  the  red  clay  is  generally  found  a  blue  or  graj 
clay. 

The  crops  grown  consist  of  com  and  cotton,  the  latter  principally.  The  yi 
would  average  in  the  past  five  years  250  pounds  of  lint  cotton  per  acre;  under  w 
able  conditions  of  weather  and  good  culture,  500  pounds  ana  over  were  obtait 
Corn  would  average  about  25  to  30  bushels  per  acre.    No  manure  was  used. 

2574.  This  sample  was  taken  from  a  "field  of  some  8  or  10  acr 
)ne  year  cleared,  the  remainder,  300  acres  in  extent,  being  heavily 
be  red,  but  of  a  similar  formation." 

2575.  This  soil  has  been  twenty  years  in  cultivation  and  proved '' 
"ertile,  and  is  a  sample  of  medium  or  "  chocolate"  land. 

*>57().  This  soil  has  been  longer  in  cultivation  than  either  of  the  t 
j'n.vicding:,  viz,  thirty  years,  and  is  a  specimen  of  the  fertile  red  clay 

2577.  This  iiS  a  sample  of  the  front  and  sandy  alluvial  lands,  and ! 
>een  fifty  years  in  cultivation,  producing  a  somewhat  smaller  cropti 
\^o.  2575. 

2579-2580.  Soils  from  Mrs.  William  Waters,  samples  collected  by 
-*.  B.  Cummiugs,  Alexandria,  La. 
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have  been  produced.    The  soil  is  only  a  few  inches  deep,  and 

>il  oonsists  of  sand,  gravel,  and  clay.'' 

ad  2582.  Soils  from  the  plantation  of  William  Harris,  on  Bayou 

aear  Alexandria,  La. 

I      3  are  of  the  same  formation  as  those  taken  from  Mr.  Siep's 

I,  I    1  possess  similar  characteristics,  being  alluvial  bottom 
die  J&ed  Biver  Valley. 

d  to  the  analyses,  Nos.  2574  and  2576,  the  samples  agree  very 
1  their  contents  of  the  more  important  soil  constituents,  viz, 

0  acid,  potash,  lime,  &c.,  though  the  amount  of  nitrogen  in  the 
s  ly  double  that  in  the  latter,  which  might  be  expected 

UTj^m  soil. 

S75  and  2577  show  a  le^s  amount  of  potash,  phosphoric  acid, 
>geii  than  No.  2574,  owing  to  their  having  been  under  cultiva- 
I  longer  period,  and  no  attempt  having  been  made  to  keep  up 
ly  by  the  use  of  manures.  As  far  as  chemical  analysis  is  con- 
lU  these  soils  are  rich  enough  in  all  the  necessary  soil  constitu- 
the  continued  raising  of  abundant  crops,  though  the  continued 
:,  year  after  year,  without  the  use  of  manure  is  not  to  be  recom- 
if  an  abundant  yield  is  to  be  maintained.  A  moderate  appli- 
form-yard  manure,  or  the  ashes  of  the  cotton  plant  and  seeds 
lib  lime  would  certainly  result  in  an  increased  yi<»ld. 

lie  of  creek  bottom  land.  No.  2579,  is  deficient  in  its  contents 

ind  the  application  of  this  fertilizer  would  undoubtedly  increase 

QctiveDeBS  of  the  land.    In  other  respects  it  is  sufficiently  rich. 

lalysis  of  the  sample  of  pine-hill  land.  No.  2580,  shows  the  com- 

e  of  phosphoric  acid  and  a  great  deficiency  of  lime;  in  fact 

*iy  all  pure  quartz  sand.    It  would  seem  to  be  a  hopeless  ta^k 

such  soils  to  any  degree  of  profitable  fertility,  as  there  is  a 

leficien^  of  the  most  important  plant  constituents.    The  con- 

pplication  of  such  fertilizers  as  South  Carolina  phosphates. 

\SC  biotUJlme  and  phosphoric  acid  and  farm-yard  and  cotton-seed 

Witt  fte  admixture  of  some  of  the  red  clay  soils,  would  in  the 

time  greatly  improve  such  lands,  and  as  they  cover  nearly 
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three  foarths  of  the  area  of  this  parish,  some  such  ooorse  as  above  ii 
cated  will  have  to  be  adopted.    The  mere  application  of  lime  in  liberal 
quantities  would  have  a  beneficial  effect. 

The  application  of  lime  to  the  soils,  Nos.  2581  and  2682,  from  Mi.WUl- 
iam  Harris,  would  increase  their  fertility^  as  they  are  somewhat  dd* 
cient  in  their  contents  of  this  constitaent. 

H.  W.  WILEY, 

CAemiit. 

Hon.  NOBXAN  J.  OOLMAN, 

Commiinsianer, 
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QRT  OF  CHIEF  OF  DIVISION  OF  FORESTRY. 


1  respectfully  submit  the  following  report  of  the  work  of  the 
in  of  Forestry  for  the  past  year. 

act  of  Congress  under  which  this  division  of  the  Department  of 
ilture  is  organized  defines  its  work  as  that  of  "ascertaining  the 

amount  of  consumption,  importation,  and  exp'jrtation  of  timber 
her  forest  products;  the  probable  supply  for  future  wants;  the 
best  adapted  to  the  preservation  and  renewal  of  forests;  the  in- 
'of  forests  upon  climate,  and  the  measures  that  have  been  suc- 
ly  applied  in  various  countries  for  the  preservation  and  restora- 

planting  of  forests.'' 

le  working  of  this  division  a  liberal  construction  has  been  put 
his  act,  and  the  endeavor  has  been  made  to  do  whatever  might 
te  the  interests  of  forestry  in  our  country.  The  limited  appro- 
ns  made  for  the  division  have  not  allowed  it  to  make  its  inves- 
ns  as  extensive  or  complete  as  is  desirable.  The  pettiest  king- 
md  even  duchies  of  Europe,  not  so  large  in  extent  as  some  of  our 

expend  annually  in  the  care  and  management  of  their  forests 
investigations  relating  to  them,  sums  far  larger  than  are  appro- 
I  by  our  Government  for  similar  investigations  relating  to  an  area 
)st  continental  extent.  With  the'means  at  our  disposal,  however, 
le  knowledge  has  been  gained,  the  publication  of  which  has 
r  been  of  much  service  to  the  people.  The  annual  reports  of  this 
Q,  and  the  four  volumes  of  its  special  reports,  epibody  a  large 
t  of  information  in  regard  to  forestal  matters  both  at  home  and 
.  In  some  directions  these  rei)orts  are  exhaustive,  and  have  been 
d  as  authoritative  in  regard  to  the  subjects  to  which  they  relate. 

LBITION  OF  WOODS   AND   WOOD  PRODUCTS  AT  NEW  OBLBANS. 

hf  boi^inniiig  of  the  year  I  undertook,  in  connection  with  the 
iiteiidentof  Buildings  and  Grounds,  and  under  the  act  of  Congress 
n;^  lor  contributions  from  the  various  Departments  of  the  Govern- 
3  the  Centennial  and  Cotton  Exposition  at  New  Orleans,  to  pro- 
le  interests  of  forestry  by  procuring  and  sending  to  that  exx>08i- 
3ollectiou  of  useful  articles  which  are  manufactured  from  our 
I  native  woods.  The  object  was  to  impress  upon  the  minds  of 
»  to  the  exposition,  by  placing  before  them  a  large  collection  of 
tifles  in  one  view,  a  conviction  of  the  great  variety  of  our  woods 
dr  practical  value  as  furnishing  us  so  many  useful  and  even  in- 
jable  articles  of  daily  employment.  For  this  purpose  I  visited, 
3n,  several  of  the  wood-working  establishments  of  the  Eaatem 
and  reached  others  in  dift'erent  places  by  means  of  correspond- 
Mr.  Saunders  was  able,  by  correspondence  and  through  agents, 
many  other  factories,  and  thus  a  quite  extensive  collection  was 
I  believe  this  proved  one  of  the  most  attractive  exhibitions 
vlxieana    It  conveyed  information  also  of  permanent  value.    It 
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showed  even  those  most  ignorant  in  regard  to  the  number  and  valae 
our  woods  how  dependent  we  are  upon  them  for  many  of  the  convi 
iendes  of  life,  and  how  deserving  the  forests  are  of  protection. 

TREES  ON  THE   WESTERN  PLAINS. 

As  showing  the  practicability  of  successful  tree  culture  in  the 
regions  of  the  West,  where  such  culture  has  been  pronounced  by  mai 
to  be  impossible,  one  of  the  field  agents  of  the  division  transplant 
several  hundred  trees  of  various  kinds  from  the  western  portions 
Kansas  and  Nebraska,  and  even  from  regions  beyond,  where  t  ^ 
been  artificially  planted,  and  set  them  out  upon  the  exi)08ition  gr 
at  New  Orleans,  there  to  put  out  their  leaves  afresh,  thus  giving  occ 
lar  demonstration  that  trees  will  grow,  because  trees  do  grow,  tmd 
what  many  h ave  regarded  as  forbidding  conditions.  Within  a  few  yet 
many  millions  of  trees  have  been  planted  in  portions  of  Kansas  a 
Nebraska  which  before  were  nearly  if  not  quite  destitute  of  trees,  a 
they  have  grown  and  flourished.  The  established  fa€t  that  trees,  t 
uable  for  fruit,  for  shelter,  and  for  timber,  can  be  successfully  coltivat 
on  much  of  what  has  been  called  the  Great  American  Desert  is 
great  practical  importance  from  an  agricultural  point  of  view,  and  ^ 
be  the  means  of  attracting  settlers  to  that  region  who  otherwise  wor 
turn  away  from  it.  It  does  not  follow,  because  any  portion  of  t 
couDtry  is  now  or  has  been  for  a  long  time  treeless,  that  it  must  retnt 
so,  or  that  this  is  its  natural  condition.  We  know  of  places  now  ban 
deserts  which  once  were  fertile  and  abounded  in  trees.  The  hand 
man  has  brought  them  to  their  bare  and  barren  state.  And  as  t 
hand  of  man  has  done  this,  so  it  can  restore  to  them,  in  many  es 
least,  their  verdant  covering  by  restoring  to  them  the  proper  eg 
and  conditions  of  tree  growth.  But  little  of  the  earth's  surface,  cem 
within  the  temperate  and  equatorial  regions,  is  naturally  doomeu 
sterilitj'.  France  and  Germany  have  reclothed  with  trees  large  d 
tricts  of  drifting  sands,  and  in  our  own  country  the  dwellers  upon  Ca 
Cod,  which  is  to  so  great  extent  a  barren  sand  area,  though  in  eai 
times  well  clotlied  with  forests,  have  found  itcomj)aratively  easy  to< 
tablish  there  groves  of  the  pine ;  and  the  pine  once  established  as  a  sbic 
from  the  salt  spray  and  violent  winds  of  the  ocean,  other  trees,  such 
flourish  in  the  same  latitude,  can  be  added  to  the  pines.  It  is  imposs 
to  say  as  yet  where  a  tree  cannot  be  made  to  grow. 

NEW  VOLUME  OF  REPORTS  ON  FORESTRY. 

Early  in  the  year  a  new  volume,  the  fourth  in  the  series  of  Eepoi 
on  Forestry,  was  publislied,  embodying  in  part  the  results  of  the 
"cstigations  made  by  this  division  during  the  two  preceding  yea 
im.  ng  the  more  important  contents  of  this  volume  ma^'  be  mention 
a  very  full  report  from  six  of  the  prairie  States  in  regard  to  the  sue© 
ti-hich  has  attended  tree-planting  there.  This  report  was  made  fr 
uformation  received  in  reply  to  thousands  of  circulars  sent  to  all  pa 
if  those  States.  The  replies  received  were  tabulated  and  digested,  a 
-o  arranged  as  to  convey  specific  information,  easily  referred  to,  in 
^ard  to  each  county  in  the  Statos  from  which  reports  were  receiv 
This,  of  course,  was  but  a  gleaning  of  the  wide  field  presented  for 

estigatlon.    It  was,  however,  an  approximate  exhibition  of  the  ad 
ation  of  various  trees  to  particular  localities  whicW'Tpiay  be  of  "to 

^•'vice  to  plant**'^*'  *"^  ^'^'>  fn+ri-"*^  enabling  them  to  avoia  id 
n'Hnr  ••■iMnnfiAi.  -.,         ,  ^.   ^ . '*<^rience. 
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Other  report,  compiled  in  a  similar  way,  presented  an  exhibit  of  the 
t  to  which  the  Dative  forests  of  the  country  have  been  cleared  off 
)rwhat  pur]>ose8,  the  damage  occasioned  by  forest  fires,  and  other 
relating  to  the  subject.  By  means  of  a  graphic  chart,  the  steady 
apid  destruction  of  the  forests  in  one  State,  in  regard  to  which  we 
^|)ecial  official  iuformatiou,  was  shown  for  a  period  of  nearly  thirty 

As  no  causes  of  forest  destruction  have  been  in  operation  in 
tate  which  have  not  been  at  worlv  in  other  and  neighboring  Stiites, 

t  was  made  with  the  presumption  that  it  would  fairly  represent 
ivbt  condition  of  a  considerable  region  respecting  which  we  cau- 

ire  the  same  official  evidence  that  is  furnished  in  the  case  of 
Licalar  State  referred  to. 

CONSUMPTION  OF  WOOD  FOR  RAILROAD  TIES. 

ery  complete  and  exhaustive  report  was  made  also  in  regard  to 
sumption  of  the  forests  for  the  purpose  of  furnishing  ties  for 
11,000  miles  of  railroad  existing  in  18S4.  The  report  shows  the 
it  and  kinds  of  wood  used  by  the  several  roads  from  which  infor- 
i  could  be  obt^iined,  comprising  about  G3  per  cent,  of  all.    The 

from  which  the  ties  were  i)rocured  are  also  specified,  the  season 
year  in  which  they  were  cut,  and  their  ascertained  durability, 
the  information  obtained,  it  appears  that  to  furnish  the  requisite 

required  the  available  timber  growing  on  an  area  equal  to  that 
States  of  Khode  Island  and  Connecticut,  and  estimating  that 
ed  to  be  replaced  by  new  ones  once  in  seven  years  on  the  aver- 
lere  would  be  required  annually  for  this  purpose  the  available 
growing  on  505,714  acres.  Allowing  again  that  a  growth  of 
years  is  necessary  to  produce  trees  of  proper  dimensions  for  ties, 
Id  require  16,971,420  acres  of  woodland  to  be  held  as  a  kind  of 
d  reserve  to  sui)ply  the  annual  demands  of  the  existing  roads,  to 
thing  of  the  demands  of  new  ones.  This  is  between  3  and  4  per 
f  the  wooilland  of  the  United  States,  exclusive  of  Alaska. 

MAPLE  SUGAR  INDUSTRY. 

ther  complete  and  valuable  report  contained  in  the  volume  referred 
one  on  the  sugar  i)roduct  of  the  maple  tree.  From  this  it  will  be 
lat,  reducing  the  maple  sirup  made  to  its  equivalent  of  sugar,  the 
rodnct  of  sugar  from  the  maple  for  the  census  year  was  50,944,445 
J,  or  a  little  more  than  one-twelfth  of  the iiitire  sugar  product  of 
mtry,  including  that  from  both  sorghum  :»ud  tho  sugar  cane.  Of 
mnlated  sugar  made  in  the  country,  that  from  the  maple  forms  17 
It. 

is  an  important  showing.    The  sugar  maple  is  one  of  the  most 

distributed  of  our  native  trees,  and  is  especially  at  home  through- 

irge  part  of  the  northern  portion  of  the  country,  abounding  where 

sham  will  not  ripen.    The  sugar  from  the  maple  is  identical  in 

on  with  that  from  the  cane.    It  can  be  produced  at  compara- 

uMe  expense.    Exi>erience  seems  to  show  that  the  sap  taken 

trees  during  the  brief  sugar-making  season  does  not  percepti- 

the  vitality  of  the  trees  or  lessen  their  ultimate  value  for  fuel 

•,      :.:ij^hicl\]purpose8  the  maple  ranks  very  hin^h.    The  produc- 

i^es  place,  also,  at  a  comparatively  leisure  season  of  the 

lis    lly  any  other  bujiiness  is  claiming  attention.    The  fuel 

uie  redaction  of  the  sap  to  sugar  is  scarcely,  if  at  all,  more 
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than  can  be  supplied  by  the  proper  clearing  up  of  the  forest  or 
and  the  removal  of  fallen  bran(;hes  or  the  refuse  left  iu  the  usual  c 
of  fuel  for  borne  use  or  for  market.  There  is  no  expense  of  plantii 
cultivation,  as  in  the  case  of  the  cane  or  of  sorghum.  The  prod 
of  whatever  amount  of  maple  sugar  is  made  may  be  considered, 
f<rtre,  as  almost  clear  ;,^^in.  And  the  production  may  be  indefinite 
tended.  It  may  be  carried  on  upon  a  large  or  small  scale  andupc 
farm  or  honjcstead,  even  where  there  are  but  few  trees.  It  is  emii 
a  home  or  domestic  industry,  attended  with  but  little  expense,  i 
manifest  advantage.  Vermont  now  produces  sugar  and  simp  i 
amount  of  more  than  12,000.000  pounds  a  year,  or  about  36  i)oan< 
each  of  her  inhabitants.  She  mi<4:ht  easily  double  this  amount,  i 
say  increase  it  tivefold.  There  are  twenty  of  our  States  at  let 
which  the  mauutactnre  of  sugar  from  the  maple  might  be  carried 
the  same  i>roportion.  It  would  seem,  therefore,  that  with  the  pro 
production  of  sugar  from  the  sorghum  plant  throughout  all  the  I 
except  those  of  the  extreme  north,  where  frost  prevents  its  r 
and  with  the  Southern  States  so  well  adapted  to  the  growth  i 
cane,  the  time  need  not  be  distant  when  our  entire  supply  of  soj 
be  derived  from  our  own  soil. 


1 


INVESTIGATIONS  DURING  THE  PRESENT  YEAR. 

Since  the  publication  of  the  last  report  this  division  has  been 
further  investigations,  by  means  of  circulars  widely  distributeu 
agents  in  the  Held.    These  circulars  called  for  information  in  ] 
the  abundance  or  scarcity  of  the  forests  in  the  several  States  a^. 
tories;  the  kinds  of  trees  found  growing  naturally;  to  what  e: 
forests  have  been  cut,  and  for  what  purposes ;  whether  the  foi 
creasing  or  decreasing  in  extent,  and  at  what  rate;  whether  any 
in  the  streams  have  been  noticed  as  the  result  of  the  removal 
forests;  whether  floods  and  summer  droughts  have  increased - 
effect,  if  any,  the  removal  of  the  forests  has  had  upon  the  annua 
of  rainfall ;  also  to  what  extent  forest  trees  have  been  planted,  i 
what  success;  what  kinds  that  have  been  planted  have  failed, 
causes  of  failure ;  whether  proper  care  and  attention  have  be 
them,  and  what  proportion  of  trees  planted  are  growing  and 
and  whether  the  planting  or  removal  of  forest  trees  has  produ 
perceptible  climatic  changes. 

Much  time  has  necessar.ly  been  occupied  iu  comparing  the  re 
these  circulars  and  tabulating  them.    The  results  thus  obtaii 
furnish  much  valuable  material  for  another  volume  of  reports 
estry.    Meanwhile  the  returns  may  be  summarized  in  part^  as 

PRESENT  FOREST  AREA  OF  THE  STATES  AND  TERRITOR 

The  extent  of  our  national  territory  is  so  great,  so  much  of  i1 
iut  sparsely  settled,  and  so  much  still  unsurveyed,  that  it  is  ve 
ult  to  ascertain  with  accuracy  how  much  of  it  is  clothed  with 
n  taking  the  last  census,  the  General  Government  endeavored 
irst  time  to  take  account  of  the  forests  of  the  country  in  anytl 
i  complete  manner.    Hitherto,  it  had  only  taken  account  of  th 
vere  embraced  in  farms,  which  left  a  large  amount  of  forests  a 
7i*ed.    The  compilations  of  the  last  census  have  given  us  a  vei? 
>ie  body  of  information  in  regard  to  the  wooded  area  of  t     c 
'^^itl    hf^  jLir    j/  that  nensno  ^nH  other  souxces  of  infbn&ft 
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bas  been  made  to  ascertain  with  grealtr  lupt-isim)  tbe  extent  of 
■StB.  Still  it  is  difficult  to  iL'^wLtitiii  tli,'ir.!oc:ilJtr  anil  extent 
«l  degree  of  8ceiirac,v  tliiit  i.s  ik'siratili'.     It  basbeeu  a  matter  of 

lot  nu frequently,  in  inakiup;  inquiries  on  the  .snliject,  to  find 
accurate  kuowledge  persons  li*veof  the  foitst  condition  of 
™  Sirtte.  Most  widely  iliscropant  iiccouuta  liave  been  received 
rAOns  living'  ii  tlie  same  State  or  Territory.  In  several  cases 
te  ofitcials,  wtien  applied  to,  lias-e  beeu  able  to  pve  no  satiafac- 
brmation.  There  seems  to  be  no  acceptt-d  standani  by  vhivh  lo 
n«  what  shall  he  classed  AS  forei^t  land,  how  abundhiittUe  trees 

or  in  what  proxiaiity  to  each  other,  in  oi-der  to  bring  them 
he  classiticatiim  of  forest,  in  difitinctlon  from  waste  or  pasture, 
I  i^iiot  i;1:Liiii<'il  that  the  following  table  is  miuutelj  accurate, 

hfli>.'vtd  lo  be  a  closer  iiiipnixiuiiitiiii]  to  a  correct  repretienta- 
tbe  present  extent  of  our  fun-st  iii<.;i  than  has  hitherto  been 
Aa  showing  at  ouce  the  di.'<ti-ihiiii<iii  and  relative  amount  of 
n  the  varioua  States  iind  Territories,  another  representation  has 
ide  grni'liLL;dIj,  and  is  herewith  also  shown: 
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DISTRIBUTION  OF  THE  FORESTS  OF  THE  UNITED  STATES. 

In  the  United  St;)tes,  exclusive  of  Alaska,  the  District  of  C 
uDd  the  Iiidiiiu  Territory,  there  fire  38  States  and  8  Territories,       i 
a  total  of  40.    The  superficial  area  of  these  46  is  2,900^107  square 
or  1,856,070,400  acres." 

The  tot4il  forest  area  is  489,280,000  acres,  or  26.4  per  cent,  of 
perficial  area. 

The  g^roup  of  States  and  Territories  lying  west  of  the  ninety-fifth  r 
ridian,  viz,  Arizona,  California,  Colorado,  Dakota,  Idaho,  Kansas,  M( 
tana,  Nebraska,  Nevada,  New  Mexico,  Oregon,  Texas,  Utah,  Washii 
tou,and  Wyoming,  have  an  area  of  1,900,159 square  miles,  or  1,216,101,( 
acres,  which  is  65.5  per  cent,  of  the  whole  area  of  the  United  Stat 
with  the  exceptions  above  noted. 

The  area  of  forest  in  this  group,  exclusive  of  the  Indian  Territory 
only  184,800,000  acres,  or  15.2  per  cent,  of  the  superficial  area. 

If  California,  Montana,  Oregon,  Texas,  and  Washington,  which  o 
tain  the  largest  proportion  of  woodland,  are  left  out  of  the  calculati 
the  superficial  area  of  the  remaining  States  and  Territories  of  the  grc 
would  be  751,776,000  acres,  being  40.5  per  cent,  of  the  United  Stal 
only  59,800,000  acres,  or  8.1  per  cent,  of  which  is  in  forest. 

The  group  of  States,  30  in  number,  lying  east  of  the  ninety-fifth  i 
ridian,  have  an  area  of  1,000.000  square  miles,  or  640,000,000  acres,  be: 
34.5  per  cent,  of  the  whole  area ;  304,280,000  acres,  or  47.6  per  cent 
which  is  in  forest. 

The  Eastern  and  Northern  States  forming  a  part  of  this  group,  ^ 
Maine,  New  Hampshire,  Vermont,  Massachusetts,  Bhode  Island,  G 
necticut.  New  York,  New  Jersey,  Pennsylvania,  Delaware,  Mj 
West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Minm 
Iowa,  and  Missouri,  have  an  area  of  313,547,200  acres;  139,180,000  i 
or  44.4  per  cent,  of  which  is  in  forest. 

The  Southern  States,  forming  a  part  of  the  group  east  of  the  nine 
fifth  meridian,  viz,  Virginia,  Kentucky,  Tennessee,  North  Carolina,  So' 
Carolina,  Georgia,  Florida,  Alabama,  Mississippi,  Arkansas,  and  1 
ana,  have  an  area  of  326,421,600  acres ;  165,100,000  acres,  or  50.o 
cent,  of  which  is  in  forest. 

It  will  be  of  interest  to  notice  that  while  the  section  or  group  of  Stu 
west  of  the  ninety-fifth  meridian  contain  65.5  per  cent,  of  tiie  whole 
perficial  area,  it  contains  but  37.8  per  cent,  of  the  forest  area  of 
country ;  and  the  group  east  of  the  ninety-fifth  meridian,  while  it  c 
tains  but  34.5  per  cent,  of  the  whole  superficial  area,  contains  only  ( 
per  cent,  of  the  area  of  the  forest. 

The  group  of  19  Eastern  and  Northern  States  contains  16.9  per  a 
of  the  total  superficial  area  and  28.4  per  cent,  of  the  forest. 

The  group  of  11  Southern  States  contains  17.6  per  cent,  of  total  sn] 
ticial  iirea  and  33,8  per  cent,  of  the  whole  forest  area  of  the  Uui 
States. 

The  Western  group  contains  889,680,000  SLcres  superficial  area,  or  2^ 
oer  cent,  more  than  the  Southern  cr^up,  a"d  only  19,700,000  acres, 

•«*        ■'    ^JiinCES. 

*^^  -   Aisi  oi  ouilaiug  .•iiii  iK^ita^uiug  lences  in  the  United  States,  forl^ 
oOoA,..ng  to  the  reports  of  the  last  census,  amounted  4o      7»?^^ 
^'«8t  of  t^e  ninety-fiith  meridian  there  were  239,147,208 
.,.  .1^-^  ini^r,    r  fa-  i^«;      Vhi  •»aiaf,  of  building  and  rex>ftirii  •  i      ei 
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waa  165,327,107,  or  84  per  ceDt.  of  the  cost  for  tbe  United 

e  avenige  cost  per  acre  was  27.3  cents. 

is  whole  section  was  under  the  operation  of  tlie"  stock  law" 

saving  iu  timber,  time,  and  uiouisy  noald  be  immense,  wliile 

ige  to  the  jonng  growth  in  the  forest  would  beincalcnlable. 

I  forest  tiros,  hogs,  cattle,  and  t%hec[)  are  luost  destructive  to 

t  trees. 

pie  and  cuuipurison  iu  tho  iMiiitof  the  two  methods,  take  the 

lecklenbtirg,  is  Xorth  Carolina.    This  county  has  hud  the 

"  in  force  for  many  years.    According  to  the  census  reports 

43  acres  in  farms.    Tbe  cost  of  building  and  repairing  fences 

(6,215,  an  average  of  4.3  cents  per  acre.  If,  therefore,  the 
ding  and  repaiiiug  the  fences  on  farms  where  the  "  stock 
force  is  4.3  cents  per  acre,  then  at  the  same  rate  for  the 

acres  in  farms  lying  east  of  the  95tb  meridian  tbe  cost 
uly  $10,283,329,  an  annual  saving  of  $55,043,778,  or  an  av- 
).5d  to  each  farm. 

BXPOBT8  AND   IMPOETS  OF  WOOD, 

[From  the  Borean  of  l^tatietii^a.] 
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MANUFACTURES  OP  WOOD. 


[From  the  Census.] 


Comparimmi  of  some  of  the  ipecified  induBtriee  uHng  wood  or  othur  formt  prodn 

or  M  their  principal  materiaU 


IndnitilM. 


Agrlonltund  impleinentt 

ArtifloUl  limbs 

Baskets 

Billiard  tables 

Boxes,  cigar 

Boxes,  wotMieii,  packing 

Carpets,  wood 

Carriage  and  wagon  materials 

Carriages  and  sleds,  cliildren's 

Carriages  and  wagons 

Cars,  railroad,  stret^tiand  repairs,  not  in* 
eluding  steam  railroad  establishments. . . 

Charcoal 

Cigar  molds 

Cloctc  cases 

Coffins 

Cooperage 

Engraving,  wood 

Furniture 

Furniture,  chairs • • 

Handles,  wooden 

Kindling  wood 

Lasts 

Looking'glass  and  picture  frames 

Matches 

Models  and  patterns ••••..•.•• 

Musical  Instruments  t 

Not  specifled •••.... 

Organs 

Pi^DOS 

Befrigerators 

Sash,  doors,  and  blinds 

Sewing-machine  cases 

Ship-building    

Toys  and  games 

Veneering 

Washing  machines  and  wringers 

WlieelbarrowB 

Wheel  w  righting 

WiDd-mills 

Wood-pulp 

Wood,  turned  and  carved 

Wooden  ware 


1870. 


i 


Talue  of 
materials. 


Value  of 
products. 


2, 076  $21. 478, 025 152,  OM,  876 
127 


489 


68 

11.847 

170 


5 

642 

4.061 


6,423 
520 


158, 109 
4, 236,' 745 


405, 281 
22. 787, 841 

18,U7,707 


604,780 
'8.*22S,'488 


1,482.888 
66.862.837 

81,070,784 


71. 470        111,  430 

1,412,078     4,026,080 

12.831,706  26.863,734 


70 

60 

820 


21.660,887  87,062,547 
8,070,748,  10,567,104 


27 


486,  64^ 

137,  C57 

2, 460, 313 


192,400 


1,605   17.581,814 
"762     8. 252.' 394 

*"i6  '"  ii8,*oi8 

*"23|     *  1C6,*420 


030,294 

665.703 

6,062,235 


8 
733 
260 


29,500 
1,  64H,  008 
1,  623,  694 


606,468 
36, 625. 806 


17, 910, 

"241,*  750 

"  472." 720, 


372, 850 
4, 030, 101 
4. 142. 124 


1880. 


1,043 

88 

804 

46 

221 

602 

6 

412 

67 

8,841 

180 

176 

8 

2 

768 

8,808 

167 

1,848 

884 

206 

213 

62 

646 

87 

»0 

84 

ITl 

174 

71 

1.288 

18 

8,188 

106 

6 

61 

88 

10,701 

60 

50 

710 

287 


Yaliie  of 
materials. 


Total 


30. 200,139, 876, 830  381, 271. 219 185, 248 


Vi 

pn 


l,u_ 

1,889. 

7,674. 

28, 

4,781. 

868. 

80.687, 

19,780, 

820. 

55, 

10. 

8.776. 

18,441. 

68, 

•1.416, 

4.448, 

697. 

1.403. 

821. 

4  *«'. 

4 


170 

•■A 

t 

2 

921  18 
500 

005  10 

054  1 

086  64 

271  27 


271 
72» 


210' 
000 

222     8 
U64  81 
6(16. 
768  61 


488 

880 

010 

006 
Oil  a 


8., 
6.1 


J05,833 

137.082 

687,648 

101, 858 

6,703.677 

62.3. 594 

910.835 

2, 940, 630 

2,635.720 


1 

8 

i 


C 

'J 
1 
i 


li 

] 

5 
( 


288,983.080,461 


INCREASE   OR   DECREASE   OP  FORESTS. 


The  information  gained  in  reply  to  the  circulars  sent  out  by  the 

*on  confirms  the  conclusions  arrived  at  in  taking  the  last  uationt 

Mis,  and  which  intelligent  observers  had  reached  at  an  earlier 

^Mitour  forests  are  decreasing  at  a  rai)id  and,  in  a  large  ])ortion  • 

uuntry,  at  an  ahvruiing  rate.  In  a  few  of  the  Western  States,  K 
ind  Nebra"!^",  and  in  the  Territory  of  Dakota,  the  very  small  ext 
latural  t*-'-  ^^rowth  and  the  maidfest  neeii  of  shelter  ftfnh  cold  au 
'*.nt  winu'  -^.ve  led  the  p^^'^'de  of  that  region  to  protect  the  ex 
f\r£kiittr  tin,     r  onigrn.^o  Qiiif-    ,v*;e»*^'^^iy  in  the  plaiiting  of  new 
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estimated  tbat  in  Nebraska  tbere  are  now  not  fewer  tban  700,000 
of  planted  forest  trees.  In  Kansas  there  are  nearly  as  many.  In 
of  the  New  England  States,  also,  it  is  probable  that  the  wooded 
fi  not  diminishiog.    Through  the  illness  and  death  of  the  agent 

iu  charge  the  northeastern  portion  of  the  country  the  circulars 
)nly  partially  distributed  there,  and  we  have  no  authoiitative  statis- 
D  subject.  But  in  several  of  those  States  attention  has  been 
lor  considerable  time  to  the  value  of  forests  apart  from  their  use 
moer  and  fuel,  and  there  has  been  a  growing  disposition  to  secure 
proper  conservation.  In  Maine,  which  was  formerly  our  greatest 
3  of  lumber  supply,  it  is  understood  that  only  such  an  amount  is 
om  the  great  pin^t  and  spruce  forests  annually  as  is  equal  to  the 
r  growth.  This  is  as  it  should  be.  The  forest  capital  is  not  dimin- 
but  a  steady  revenue  is  derived  from  it,  which  may  be  perpetual, 
incidentally  many  great  benefits  to  the  State  are  secured  by  such 
3andry  of  the  forests. 

Uassachusetts  and  Connecticut,  which  were  never  covered  with 
forests  as  those  of  Maine,  and  therefore  never  offered  the  same 
ations  to  the  ax  of  the  lumberman,  it  is  believed  that  the  wooded 

actually  inci-easing.  The  people  are  learning  that  much  of  their 
,  nilly.  and  swampy  land  is  more  profitable  for  the  growth  of  trees 
my  otner  crop,  and  they  are  allowing  nature  to  clothe  it  with  the 
ng  which  it  formerly  had. 

in  what  may  be  called  the  lumbering  regions  of  the  country,  es- 
ly  where  the  pine  is  abundant  or  found  in  considerable  masses, 
3rk  of  destruction  is  carried  on  at  an  alarming  rate.  The  farmer, 
ar  a  portion  of  his  farm  only  covered  with  trees,  will  almost  Qatar- 

prudent  in  the  consumption  of  them  and  can  easily  be  led  to  see 
0  sweep  them  oft'  at  once  for  cord  wood  or  lumber,  though  it  might 
desirable  sum  of  money  in  his  pocket,  would  be  to  lessen  the 
it  and  injure  the  quality  of  all  the  crops  of  his  cultivated  fields, 
lat  in  the  end  he  would  be  a  loser.  But  the  lumberman  is  open  to 
ib  convictions.    He  is  concerned  with  no  crops  except  those  of  the 

His  aim  and  interest  are  to  level  the  trees  and  convert  them  into 
r  as  speedily  as  possible.    He  sees  in  the  tree,  or  thinks  he  does, 

I  money,  and  he  aims  to  secure  it  by  the  most  rapid  means.  He 
}  consideration  for  grain  fields  or  climatic  results,  for  rainfall  or 
'alls,  except  as  they  are  connected  with  the  cutting  and  marketing 
logs.     He  is  blind  to  all  such  things.    The  same  is  true  of  the 

He  has  no  thought  of  the  general  benefit  of  forests  to  those 
near  theiu,  much  le^s  of  their  possible  benefit  to  those  who  are 
•emote  from  them.  Trees  to  him  are  simply  good  for  mine  props 
uel  for  the  conversion  of  his  ores  into  marketable  metal.  The 
rman  and  the  miner  alike  cut  with  reckless  profusion,  wasting 
nore  than  they  directly  consume,  leavin<j^  upon  the  ground  large 
lis  of  what  they  cut,  and  breaking  down  and  destroying  much  of 
ung  wood  iu  getting  what  they  seek.  Often  this  waste  and  broken 
wooil,  becoming  dry,  is  ignited  by  some  accidental  cause  and  be- 
the  occasion  of  a  raging,  uncontrollable  fire,  which  sweeps  through 
•est,  carrying  destruction  over  a  wide  space.     Such  is  the  conditiou 

brests  in  a  large  portion  of  the  country;  such  it  has  been  for 

years.     This  reckless,  ruinous  treatment  of  the  forests  continue» 

if  any  abatement,  notwithstanding  the  warnings  which  have 

on  the  subject  by  those  who  have  observed  it  with  a  disiu- 

I    »w. 

itral  and  southern  portions  of  the  country  the  destruction 
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of  the  forests  has  not  been  carried  to  the  same  extent  as  it  Las  beeu  in 
the  northern  and  western  portions,  and  has  not  yet  excited  ahirm.  Tboae 
portions  were  naturally  lu'uvily  wooded,  and  owing  to  their  diffiereat 
situation  and  the  diti'erent  character  of  their  wood  have  not  been  drawn 
upon,  either  for  fuel  or  lumber,  to  the  same  extent  as  have  the  forests 
of  the  North.     But  as  the  northern  su  j)plies  for  lumber  have  beep  found, 
within  the  last  few  years,  to  beperce])tiblydiminishinj<,  and  their  entire 
failure  within  a  comparatively  short  time  is  manifestly  threateued,  at« 
tention  has  been  directed  to  both  the  ])ine  and  the  hard  woods  of  the 
South,  and  the  lumbermen  have  been  transferring:  their  operations,  to  a 
considerable  extent,  to  that  region.    Large  tracts  of  woodland  have  been 
bought  up  for  lumbering  purposes,  and  the  same  wasteful  methods  of 
cutting  and  use  have  been  adopted  which  have  so  long  prevailed  at  the 
North.    Throughout  extensive  regions,  where  the  forests  have  not  been 
visibly  cleared  away  the  linest  timber  has  been  culled,  and  already  in 
many  of  the  Southern  States,  in  portions  which,  to  the  traveler  or  the 
casual  observer,  seem  well  wooded,  it  is  diflicult  to  pi*ocure  timber  of 
the  best  class.    Agents  of  great  wood-working  establishments  of  • 
own  country  and  of  Europe  have  visited  most  of  the  accessible  fore»ui 
of  the  South  and  Southwest  and  bought  up  the  choicest  stock  of  hard 
woods.    So  far  has  this  gone  that,  taken  in  connection  wv.h  thereckl 
consumption  of  these  woods  which  has  prevailed,  it  has  earned  thepnee 
up  to  a  point  which  indicates  their  present  scarcity,    iilack  walnut, 
formerly  so  abundant  as  to  be  used  freely  for  fuel  and  for  fence-rails,  ifl 
now  quoted  in  the  market  at  nearly  as  high  a  price  as  maliogany,  and 
the  best  cherry  wood  is  but  little  lower.    Undoubtedly  the  Stat      Iwr 
deriug  upon  the  Mexican  Gulf  and  the  Lower  Mississippi  haveauai 
dant  forest  area,  much  of  .vlijch  can  be  cleared  and  devoted  to  agri 
ural  purposes  with  manifest  advantage  in  every  respects    But  i 
clearing  should  be  done  judiciously  and  not  in  the  bap-hazard  waj 
which  it  is  now  going  on.    It  is  none  too  soon  for  those  States  to  taw 
warning  trom  the  results  of  the  reckless  destruction  of  forests  in  8 
parts  of  out  own  country  and  in  Euro])ean  countries,  and  begin  to " 
band  their  resources  and  so  regulate  the  consumption  of  their  W0( 
that  it  shall  not  impair  their  forest  capital,  but  leave  it  in  such  a 
and  so  distributed  that  ir  may  perpetually  yield  a  sufficient  Bappi> 
the  economic  uses  of  the  people,  while  also  exerting  its  proper  infiu 
in  i)reserving  a  desirable  climatic  condition  and  ministering  to  the 
terest«  of  agriculture  and  commerce,  as  forests  properly  situated  an 
known  to  do  by  maintaining  a  desirable  degree  of  moisture  in  the  all 
and  an  equable  liow  of  the  streams. 

INFLUENCE    OF   FORESTS  UPON    THE    FLOW  OF  STREAMS  AND  UPOl 

FLOODS  AND  DROUGHTS. 

Whatever  doubt  there  may  be  as  to  the  direct  influence  of  forests 
the  production  of  rain,  there  can  be  none  in  regard  to  their  effect  ujwi 
'he  distribution  of  the  rainfall  by  means  of  springs  and  streams.    ' 
I'esponses  received  during  the  year  to  the  inquiries  on  this  subject  maw 
oy  this  division,  confirm  the  conclusions  arrived  at  by  observations  aiM 
•^quiries  which  have  been  made  from  time  to  time  in  this  and  o 
.^untries.    With  one  voice  they  attest  the  fact  that  the  removal  ok  i 
bresta  from  the  neighborhood  of  streams  not  only  lessens  thewh' 
amount  of  water  flowing  in  their  channels,  but  renderB^lslloir 
ofiore  irregular  than  before.    In  the  case  of  the  smaller  streams,  w 
^bf'  fA-v*fii  adjacent  to  them  or  in  which  they  have  their  hesid-sprmi 
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e  been  cut  oflf,  the  streams  have  often  been  so  reduced  as,  at  certain 

s     18  of  the  year,  almost  to  disappear.    And,  in  the  case  of  streams, 

oer  large  or  small,  the  result  has  been  to  produce  floods  when  the 

•8  melt  in  springtime,  or  after  hei}vy  rains,  to  be  followed  by  a  greatly 

lished  flow  of  water  afterwards,  especially  in  those  seasons  of  the 

ear  when  rains  are  least  frequent  and  copious. 

As  to  the  direct  iufluence  of  forests  in  producing  rain  or  increasing 
»  amount  in  their  immediate  vicinity,  and  their  consequent  favorable 
ffiect  upon  agriculture  and  the  supply  of  water  for  springs  and  streams, 
Itboogh  the  i>reponderance  of  evidence  at  present  seems  to  favor  the 
oiiclasion  that  they  have  such  an  influence,  further  observation  and 
ful  and  extended  experiment  are  necessary  before  this  can  be  con- 
red  ileflnitely  and  conclusively  settled. 
nardly  anything,  however,  can  be  regarded  as  being  better  settled, 
y  extended  observation,  than  that  the  forests  are  great  regulators  of  the 
istribution  of  the  water  precipitated  from  the  clouds  and  consequently 
f  the  flow  of  streams.    By  their  shade  and  by  the  obstruction  which 
hey  oft'er  to  sweeping  winds,  they  lessen  the  evaporation  which  would 
therwise  carry  ott'  speedily  from  the  ground  much  of  the  rainfall, 
rhile  the  loose,  spongy  soil,  formed  by  the  accumulation  of  their  fallen 
absorbs  the  water  precipitated  from  the  sky  or  produced  by  the 
ig  of  the  winter's  snow,  and  causes  it  to  flow  ott'  gradually  into  the 
Is  of  the  streams  instead  of  being  allowed  to  flood  them  at  once 
produce  at  times  devastating  torrents.    It  is  a  well-established  fact, 
ovi        to  all  whose  observation  reaches  through  any  considerable 
m  of  time,  that  with  the  clearing  away  of  the  forests  to  secure  land 
jif^ricultural  purposes  or  to  convert  them  into  lumber,  the  lesser 
IS  have  diminished  in  volume  and  the  larger  streams  for  this  rea- 
Qave  become  less  navigable,  and  therefore  less  available  for  corn- 
Instances  might  be  adduced  without  diflBculty  of   sawmills 
oiher  wood- working  establishments,  which  haveboen  erected  upon 
flowing  throngh  or  near  forests,  with  the  design  of  using  the 
rial  near  at  hand,  where  the  process  of  cutting  away  the  trees  has 
Ottiminished  the  amount  of  water  that  the  requisite  power  has  failed, 
lid  the  owners  have  been  compelled  to  build  new  dams  and  duplicate 
r  machinery  so  as  to  use  the  diminished  water-supply  a  second  time 
anly  means  of  continuing  their  business.    The  manufacturers  on 
y  of  our  streams  have  been  obliged  thus  to  dnx)licate  their  ma- 
Jwnery,  or  to  build  reservoirs  at  great  cost,  in  which  to  store  up  the 
njyerabnndant  water  of  flood-times  for  use  in  times  of  drought,  or  to 
ipl'hnient  their  deficient  water-power  by  the  introiluction  of  the  aux- 
liary  power  of  steam. 

F(mr  years  ago  the  State  of  New  Hampshire  appointed  an  able  com- 
'iijvion  to  inquire  into  the  extent  to  which  the  forests  of  the  State  were 
"■10;^  destroyed,  and  the  eifect  produced  by  their  destruction  upon  rain- 
Jill,  ponds,  and  streams.    This  commission,  after  protracted  and  ex- 
eusive  inquirj',  has  recently  made  its  report,  which  is  one  of  great 
not  only  for  the  people  of  New  Hampshire,  but  for  those  of  many 
:  States.    For  the  purpose  of  ascertaining  the  facts  of  the  case  the 
*sion  sent  out  cinnilars  to  the  town  authorities  and  to  many  others, 
lly  of  the  older  inhabitants,  asking  them  whether  the  amount  of 
m  the  streams,  ponds,  and  springs  in  their  vicinity  had  dimin- 
irithin  tbeir  remembrance;  and,  if  so,  whether  the  removal  of  the 
md  forests  had  anything  to  do  with  it.    From  the  replies  to  these 
it  is  very  clear  that  the  destruction  of  the  forests  has  had 
cts.    Among  the  facts  reported  the  following  may  be  taken 
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as  examples  of  the  general  testimony :  A  small  stream  in  the  soathern 
part  of  the  State,  in  the  town  of  Kielnnond,  in  1865,  famished  power 
«ulheient  for  four  sawmills  nearly  all  the  year.    It  began  to  dry  up  u 
the  cnttiu<?  of  the  timber  commenced  in  its  vicinity,  and  the  water  an^ 
the  woods  now  have  disappeared  together.    In  the  adjoining  towDBa 
Fitzwilliam  arid  Kindge  the  same  results  have  been  reached.    Well 
known  trout-streams,  once  well  stoeked  with  llsh,  are  now  dry  ouehal 
of  the  year,  the  ground  having  hecome  treeless.     In  Chesterfield  th 
How  of  the  streams  is  reported  as  more  irregular  than  in  early  tin 
The  same  is  true  of  the  streams  about  Nashua.    The  Merrimac  Rivei 
so  important  for  manufacturing  purposes,  is  protected  from  great  varij 
tions  in  its  volume  from  month  to  month,  by  means  of  large  ponds  a 
dams,  but  one  of  the  o1(h'sl  inhabitants  of  Franklin,  who  has  observe 
the  river  for  sixty  years,  thinks  its  volume  has  diminished  one-foa 
in  that  period.    One  who  has  given  much  attention  to  the  subject, 
confident  that  the  water  in  the  Contoocook  River  has  decreased  > 
third,  even  within  twenty  years,  and  that  its  tributaries  have  fal 
still  more.    At  Ilanovej',  it  is  said  the  (Connecticut  River  for  many: 
has  been  decreasing  in  volume,  and  with  increasing  rapidity  the  t      i 
from  its  headwaters  has  been  floating  by.    In  Canaan,  sixty-five  ; 
ago,  there  w^ere  nine  or  more  mills ;  abundant  water-power  all  the 
round ;  no  thought  of  reservoirs,  double  dams,  or  precantions  a| 
drought.    A  native  of  the  place,  returning  after  an  absence  of  lui 
years,  found  the  hills  and  rocks  bare,  the  s]nnngs  choked  np,  and 
mills  obliged  to  resort  to  steam  ])ower  or  lie  idle.     Even  in  thenorthei 
counties,  where  the  timber  is  still  comparatively  abundant,  similai 
mony  is  given.     In  the  town  of  Littleton,  three  of  its  oldest  ciu 
testify  that  the  power  of  the  Ammonoosuc  at  that  point  has  diminis 
one-third  within  fifty  or  sixty  years.     An  intelligent  observer  at  Bern 
on  the  Androscoggin,  says  that  the  water  in  eight  brooks  and  two  IMW 
in  his  vicinity  has  materially  diminished  within  twenty-six  years,    oi 
years  ago  he  supplied  his  stock  with  water  from  what  was  then  an  u 
failing  brook,  by  means  of  an  aqueduct,  which  furnished  300  gallons  pi 
lionr.    Now,  that  the  trees  along  the  stream  have  been  destroyed  by  tl 
woodman's  ax  and  by  forest  tires,  his  water-supply  is  cut  short  in 
mer  by  drought  and  in  winter  by  frost. 

The  geological  character  of  New  liampshire  is  such  that  it  must 
tinue  largely  a  wood  and  timber  bearing  State.    "  Nature  herself/ 
the  commissioners,  "in  the  very  configuration  of  the  State's  surface, 
in  the  character  of  its  soil,  absolutely  commaiuls  that  whatever  mayi 
the  preference  of  its  inhabitants,  at  least  one-half  of  it  shall  i*emaiii  i>€ 
]»etually  devoted  to  the  production  of  wood  and  timber,  and  that  wh; 
nature  has  unalterably  ordained  it  becomes  them  to  accept."    Acceii 
ing  this  ordinance  of  nature,  the  wooded  area,  in  limited  districts, 
been  allowed  to  increase,  and  in  every  instance  where  the  decrciise 
water-power  has  been  checked  or  averted,  the  commissioners  say  tbi 
t  has  been  by  means  of  the  preservation  or  restoration  of  the  foreal 
The  regulative  power  of  forests  receives  important  testimony  in  its  fav* 
dso  from  the  geological  report  of  the  State,  from  which  we  have 
statement  (vol.  1,  p.  124)  that  when  in  the  central  and  southern  in 
ions  of  the  State  the  hay  crop  has  been  cut  short  by  drought,  it  has  he 
uiown  to  be  above  the  average  in  the  northern  i>art,  even  with  less  mi 
all,  and  for  the  reason  that  the  forests  secured  a  better  distribution 
che  resists  of  rainfall  and  melted  snow.    In  short,  the  proper  stor 
^nd  distribution  of  our  water-supply  are  of  much  greater  imi)ortaucto 
'A  th»n  t,jie  amount  ree^i^'ed 


DIVISION    OF    FORESTRY.  195 

eport  of  llic  Now  Hampaliirc  commissioners  conflrms  theconcln- 
cureful  observers  everywhere  in  regard  to  tlie  iuflueuce  of  forests 
e  volume  and  steadiness  of  the  flow  of  streams,  in  Europe  the 
inclusions  have  been  reached  by  the  most  scientific  observers. 
Herr  Gustave  Wex,  chief  director  of  works  undertaken  for  im- 

the  Danube,  published  a  paper  in  which  he  argued  that  the 
ion  of  water  in  many  streams  was  to  be  ascribed  to  the  dealing 
aests.  He  presented  a  series  of  annual  observations  made  by 
►f  river- gauges,  iioui  which  it  appeared  that  in  the  case  of  the 
it  Emmerich,  from  1770  to  1835,  the  mean  depth  for  the  first  ten 
as  II  Prussian  feet  and  4.1  inches,  and  in  tlie  hist  ten  years  6 
inches.  Tlie  decrease  in  the  KIbo,  the  Oder,  tlie  Vistuhi,  and 
tube  had  also  been  considerable  and  a[)pareutly  from  a  common 
The  paper  exeited  much  interest,  and  the  author  requested  the 
1  Academy  of  Sciences  at  Vienna  to  appoint  a  commission  to 
i  its  facts  and  statements.  This  was  done,  and  after  several  ses- 
I  which  the  commission  also  took  into  consideration  the  argu- 
^hich  had  been  adduced  to  explain  the  facts  on  a  different  theory 
it  of  Herr  Wex,  they  made  a  report  fully  sustaining  his  views, 
ject  was  also  brought  before  the  Royal  Academy  of  Sciences  of 
irsbarg,  and  a  commission  appointed,  who  fully  confirmed  the 
J  and  conclusions  of  Herr  Wex  in  regard  to  the  influence  of  the 

of  the  forests  upon  the  flow  of  streams. 

borative  evidence  substantiating  the  opinion  of  Herr  Wex  might 
ced  from  many  European  sources,  as  this  subject  has  received 
tore  attention  abroad  and  for  a  longer  period  than  with  us.  One 
>f  evidence  is  to  be  had  there  which  we  cannot  yet  furnish,  be- 
e  have  so  lately  begun  to  plant  at  all  on  such  a  scale  that  we  can 
y  conclusions  as  to  the  effect  of  the  planting  upon  climate  or 
or  the  flow  of  springs  and  streams.  But  in  Europe,  where  ob- 
ns  have  been  made  for  a  long  time  and  in  a  scientific  manner, 
jre  great  areas  of  ground  have  been  planted  with  trees  and  for- 
istablished  in  places  from  which  they  had  been  removed,  the 
B  of  the  forests  is  susce^^tible  of  a  double  proof,  which  is  most 
e  and  satisfactory.  More  than  two  hundred  years  ago  France 
concerned  for  her  forests,  which  were  being  rapidly  consumed, 
ions  regulations  were  made  from  time  to  time  for  their  conser- 

Arrangements  were  also  made,  on  liberal  terms,  for  the  exten- 
hese regulations  to  the  forests  belonging  to  the  communes,  where 
Id  be  done  with  their  consent.  In  the  Ami  des  Sciences^  of  De- 
1873,  there  is  given  the  following  statement  by  M.  Cantegril, 
ector  of  forests : 

16  territory  of  the  commune  of  Labrogui^re  (Tarn)  there  is  a  forest  of  1,834 
4,524  acres),  known  as  the  forest  of  Montaut,  and  owned  by  the  commune. 
J  northward  on  the  Montagnc-Noir,  and  the  soil  is  <;ranitic,  with  a  maximum 
•f  1.243  meters,  and  a  slope  of  from  15  to  60  in  100.  A  little  water-oourse, 
m  brook,  rises  in  this  forest,  and  drains  the  waters  of  two-thirds  of  its  sur- 
the  entrance  of  the  forest,  and  along  this  brook,  are  located  several  fulling 
h  requiring  8  horse- power,  and  moved  by  water-wheels,  which  work  the 
'  the  machines. 

imune  of  Labrugni^re  had  long  been  noted  for  its  opposition  to  the  forest 
10,  and  the  cutting  of  wood,  together  witli  the  abuse  of  pasturage,  had  con- 
»  forest  into  an  immense  waste,  so  that  this  great  property  woujd  hardly  pay 
f  •      rding  it  and  afford  a  meager  supply  for  its  Inhabitants. 

Arrest  was  thus  ruined  and  the  soil  denuded  the  waters  after  each 

iwept  down  through  the  valley,  bringing  with  them  great  quantities 

debris  of  which  still  encumbers  the  channel  of  this  stream.     The  vio- 

floods  was  sometimes  so  great  that  they  were  compelled  to  stop  the 

time.    But  in  the  summer  t-im^  aootUer  incoaT^niQac^  maae  it« 
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appearance.    Little  by  little  the  drought  extended,  the  flow  of  waters  became  iniig- 
nilicaut,  the  mills  stood  idle  or  could  be  riiii  only  occasionally  for  a  short  time. 

About  1840  the  municipal  authorities  beG^au  to  give  information  to  the  popoia 
relative  to  their  trae  interests,  and  under  the  protection  of  a  1>etter  supervision 
work  of  replanting  hiis  been  well  managed,  and  the  forest  is  to-day  in  socc 
growth. 

In  proportion  as  the  replanting  progressed,  the  precarious  use  of  the  mills  ceased 
and  the  region  of  the  water-courses  was  greatly  modified.  They  now  no  Iod^ 
swelled  into  sudden  and  violent  floods,  compelling  the  machines  to  stop,  bat  them 
did  not  begin  until  six  or  eight  hours  after  the  rains  began.  They  rose  steadily  t 
their  maximum,  and  then  subsided  in  the  same  manner.  In  short,  the  mills  weren 
longer  obliged  to  stop  work,  and  the  water  was  always  enough  to  run  two  falling  m 
chines,  and  sometimes  three. 

This  example  is  remarkable  in  this,  that  all  the  other  circumstances  had  remaine 
the  same,  and  therefore  wo  can  only  attribute  to  the  reforesting  the  changes  tlu 
occurred,  namely,  diminution  of  the  flood  at  the  time  of  rain  and  an  iucreaae  of  it 
flow  during  other  times. 

EFFECT  OF  FORESTS  UPON  CLIMATE. 

As  to  the  influence  of  forests  upon  climate  the  replies  to  the  ciici 
lars  are  less  satisfactory  and  of  less  value  than  they  are  in  regard  to 
effect  of  forests  upon  tiie  flow  of  streams,  as  might  have  been  expecux 
It  requires  a  nicer  and  more  methodical  observation  to  ascertaiu 
former  than  the  latter.    The  shrinkage  of  streams  and  the  altema 
of  flood  and  drought  are  obvious  to  all  who  dwell  near  them,  whether  iiie 
are  intelligent  enough  to  assign  the  proper  causes  of  them  or  not.   Th 
occasional  testimony  of  tlie  eye  is  all-suflBcient.    But  it  is  only  a  high( 
order  of  observers  who  are  competent  to  give  testimony  as  to  variatior 
of  climate  and  the  extent  to  which  such  variations  should  be  ascribe 
to  one  cause  or  another.    We  shall  have  to  wait,  therefore,  until  we  ha^ 
such  observers  in  sufficient  number  and  they  have  extended  their  ol 
servations  over  a  sufficient  length  of  time  to  eliminate  errors  which 
attach  to  particular  instances  before  we  shall  have  a  body  of  evidi 
which  will  be  generally  accepted  as  conclusive.    Meantime  we  mnstoi 
pend  upon  the  results  of  the  observations  which  have  been  madeli 
competent  persons  in  other  countries  where  the  study  of  forestry 
long  been  prosecuted  and  is  not  a  novelty  of  the  day.    We  have  8 
truly  scientific  observers  in  regard  to  this  as  well  as  other  subject 
They  are  doing  useful  work.    But  we  need  many  more  for  the  wide  CJ 
pause  of  our  country,  not  only  in  connection  wuth  our  colleges  and  i 
cntiiic  academies,  but  in  all  our  cities  and  larger,  not  to  say  smalle 
towns.    It  is  only  by  the  careful  comparison  of  a  multitude  of  such  ol 
servations,  reaching  through  many  years,  that  we  can  arrive  at  sii 
factory  conclusions.    No  tigricultural  college  at  this  day  should  her 
garded  as  doing  its  proper  work,  or  as  worthy  of  the  name  it  bear 
which  has  not  a  chair  for  instruction  in  forestry,  in  connection  wii 
which  systematic  observations  in  regard  to  the  influence  of  forests  ui>c 
climate  are  made. 

EXTENT   AND   SIXCESS  OF   TREE   PLANTING. 

Returns  from  the  circulars  making  inquiry  (m  the  subject  show 
Ratifying  increase  of   interest  in  the    subject  of  tree  planting,    i 

night  be  expected,  this  awakened  interest  is  most  generiil  and  wide 
extended  in  those  Western  States  and  Territories  where  the  iiatumUii 
ply  of  trees  is  most  deficient,     in  Nebraska,  with  the  helj)ful  8timu 
if  Arbor  Day,  whicli  had  its  origin  there,  it  is  reported  that  7,000. 

rooa  \v'*r^»  i)lap*'"^  i»»  '-•  siiiyic  yciU'  aud  on  a  given  day,  and  already! 
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>er  of  acres  of  planted  forest  in  that  State  exceeds  tbat  of  the 
Ktnra]  forest.  In  Kansas  and  Dakota  a  similar  interest  is  manifested, 
[innesota  has  shown  for  several  years  a  most  intelligent  interest  in 
«e  culture.  The  Forest-Tree  Planter'^ 8  Manual^  published  by  the  State 
orestry  Association,  contains  much  valuable  information  on  the  sub- 
ctof  tree  planting,  and  its  distribution  has  been  of  much  service  not 
r  in  Minnesota,  but  also  in  other  States. 

liCtters  received  by  the  division  from  all  portions  of  the  country  in- 

te  that  there  is  an  awakening  of  interest  in  tree  planting  in  every 

irection.    Of  course,  it  results  as  yet  in  the  planting  of  an  insiguifi- 

amount,  when  compared  with  the  vast  quantity  of  native  forest 

lly  swept  away  by  the  ax  and  by  fire.    But  such  interest,  once 

ed,  grows  in  intensity  and  spreads  from  one  to  another.    The  more 

iniion  is  given  to  the  subject  the  more  interesting  it  becomes.    The 

•e  one  plants  the  more  he  wishes  to  plant,  and  his  example  stimu- 

fs  his  more  ignorant  or  tardy  neighbor  to  adopt  a  similar  course  and 

16  a  tree  planter^    More  and  more  a  knowledge  of  the  offices  of 

W8  in  respect  to  climate  and  its  modification,  in  respect  to  the  growth 

f       husbandman's  crops  and  the  comfort  and  pleasure  of  life,  is 

abroad  and  gives  promise  of  a  coming  time,  not  far  distant, 

ihe  value  of  trees  will  be  generally  recognized,  and  they  will  be 

■raied  accordingly. 

That  tree  planting  has  been  attended  with  failure  in  some  cases  is  not 

ienied.    The  reports  coming  to  the  division  indicate  this,  and  some 

lusposed  to  assert  that  tree  planting  is  so  seldom  attended  with  suc- 

is  to  be  discouraging.    But  when  it  is  considered  that  many  of 

who  engage  in  tree  planting  have  had  little  or  no  experience  in 

ag  and  as  little  knowledge  of  the  laws  which  govern  plant  life, 

JO  little  attention  is  given  to  the  choice  of  trees^r  their  adaptations 

lui'erent  soils  and  situations,  and  that  so  little  care  is  given  to  the  act 

Uting  itself,  and  so  little  subsequently,  the  wonder  should  be  that 

oany,  rather  than  that  so  few,  trees  when  planted  live  and  thrive. 

ihe  almost  uniform  testimony  is  that  the  failure  of  trees  to  grow  is 

bo  table  to  the  lack  of  proper  preparation  of  the  ground,  carelessness 

Wanting,  or  insufficient  attention  afterwards.    While  it  is  true  that 

8  will  fiourish  on  poor  soils,  and  where  the  ordinary  crops  of  the 

would  fail,  and  while  on  this  account  there  would  be  great  gain 

oting  much  of  our  sterile  and  so-called  waste  land  to  the  growth 

Jifes,  it  is  yet  as  true  in  regard  to  trees  as  it  is  in  regard  to  other 

p      ble  growths,  that  the  better  the  soil  the  better  the  crop,  and  that 

\  will  pay  to  be  careful  and  painstaking  in  the  cultivation  of  the  com 

or  the  cotton,  it  will  as  surely  do  so  in  the  case  of  the  maple  or  the 

at. 

awDy  persons,  from  their  mode  of  treating  trees,  would  seem  to  think 

the  planting  of  a  tree  requires  no  other  care  than  is  requisite  for 

Matting  of  a  post.    They  actually  expend  more  time  and  care  often 

setting  of  a  post,  which  they  expect  to  last  but  a  few  years  at  the 

than  they  do  in  planting  an  oak  or  an  elm,  which  has  in  it  the  pos- 

f  of  growth  and  constantly  increasing  value  for  hundreds  of  years. 

K>st  is  dead  matter ;  the  tree  is  a  living  thing,  endowed  with  a  deli- 

fanism,  sensitive  to  whatever  it  is  in  contact  with  and  to  all  its 

dings.    In  the  case  of  the  former,  care  is  usually  taken  to  place 

l^round  at  the  proper  depth  and  to  see  that  the  earth  is  com- 

ound  it  on  every  side,  so  that  it  will  stand  firmly  in  its  place. 

I  tree,  how  often  is  the  planter  careless  whether  the  earth  is 

to  a  sufficient  depth  and  width  to  admit  its  roots  and  allc 
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them  to  be  placed  in  their  natural  position,  or  to  press  it  properlyabout 
the  roots  iso  that  they  may  liohl  the  tree  tirmly  in  place  and  at  the  game 
tune  allow  their  delicate  fibrils  to  lay  hold  of  the  food  ui>on  which  tbe 
life  and  growth  of  the  plant  are  dependent.  Then,  ag^ain,  how  ofteuislt 
taken  for  granted  that  the  tree,  once  placed  iii  the  ground,  will  take  can 
of  itself  and  grow  without  any  further  attention.  So  the  tree  plantei 
allows  the  grass  and  weeds  to  spring  up  around  his  young  trees  and 
absorb  the  nutriment  which  they  ought  to  have,  and  then  wonders  tlial 
the  tender  trees  wither  and  die.  Failures  in  tree  planting  are  attribn 
ble  to  ignorance  and  carelessness.  The  intelligent  and  careful  pLimu 
does  not  often  complain  of  failure.  The  late  Leonard  B.  Hodges,  super 
intendent  of  tree  planting  on  the  Saint  Paul  and  Pacific  Bailroad,  am 
well  known  for  his  interest  and  success  in  forest-tree  planting,  says:  *v 
suppose  that  portion  of  the  treeless  region  of  Minnesota,  which  is  int« 
sected  by  the  main  line  of  the  first  division,  Sahit  Paul  and  Pacific  Roil 
road,  is  a  fair  average  of  the  treeless  region  of  Minnesota,  no  better  an 
no  worse.  Now,  my  experience  in  this  work  on  that  range  of  countr: 
enables  me  to  say  with  considerable  confidence  that  I  can  figure 
closely  on  the  cost  of  growing  40  acres  of  forest  timber  out  there  as  an; 
farmer  can  ou  the  cost  of  growing  40  acres  of  wheat  or  of  com.  I  migh 
truly  say,  with  more  certainty,  for  there  is  less  risk  in  raising  a  oiopo 
forest  trees."  And  again  he  lays  it  down  a^  true,  and  challenges  cod 
tradictiou,  that  a  crop  of  trees  can  be  grown  as  surely  and  in  propoi 
to  its  value  with  far  less  expense  than  a  crop  of  corn.  With  auytliuii 
like  the  attention  bestowed  upon  trees  which  most  persons  are  readyt 
bestow  upon  their  annual  crops  the  labor  of  the  tree  planter  will  b 
crowned  with  success. 

.DISTRIBUTION   OF  TREE   SEEDS. 

During  the  year  several  hundred  packages  of  tree  seeds,  emb 
thirty  or  more  varieties  have  been  distributed  in  various  parts' oi 
country,  chiefly  in  those  regions  which  are  most  destitute  of  trees.   J 
is  not  possible  for  the  Depaitment,  with  the  means  at  its  disposal,  t 
undertake    to  furnish  trees    or  seeds  of   trees  on  a  large  scale  an 
in  quantities  to  meet  the  <lemands  of  forest  planters.    Nor  would  itl 
desirable  to  do  so,  perhaps,  if  it  could.    If  done  at  all,  it  should  be  don 
by  the  separate  States,  as  it  is  done  in  some  of  the  countries  of  Em 
where  seeds  and  trees  are  given  to  the  ])lanter  or  sold  at  cost,  as 
induceuHUit  to  liini  to  i)lant.    All  that  the  Genei*al  Government  en 
do  is  to  furnish  seeds  in  small  amounts  for  the  purpose  of  experimeii 
to  test  their  adaptation  to  particular  soils  and  climates.    This  it 
properly  do,  and  the  results  of  experiments  thus  made  should  have 
beneticial  i?ffect   in    promoting  sylviculture.    If  the  Department  h> 
grounds  of  sutticient  extent  to  enable  it  to  plant  tree  seeds  and  cult 
vate  tlieiii,  it  might  be  well  to  send  out  trees  in  small  quantities  to  1 
ested  as  to  their  adaptation  to  various  localities. 

A  NATIONAL.   ARBORETUM. 

There  ought  to  be  at  this  seat  of  General  Government  an  arbon*tn 
iud  experiment  station  where  the  visitor  could  see  specimens  of  all  o 
tative  trees  that  will  liourish  in  this  latitude,  and  also  all  desirable  f< 
.^ign  trees.  It  should  be  a  grand  botanical  garden  in  the  largest  k 
>est  sense,  where  careful  experiment**  should  be  made  from  year  to  yi 
n  'H)  **»at  pA»'ta"i»  to  the  character  and  growth  of  trees,  and  trom 
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;  be  sent  out  from  time  to  time  spceimenB  to  be  tested  in  other  lo- 
^8.  No  work  of  the  Government  would  be  more  legitimate  than 
if  providing  such  a  place.  None  would  be  more  serviceable  to  the 
'.  In  connection  with  similar  gardens  and  experiment  station k 
3  several  States,  working  with  a  common  method  and  for  a  coin- 
porpose,  interchanging  seeds  and  trees,  and  distributing  them 
gfhout  the  country,  most  valuable  knowledge  would  be  constantly 
1,  many  of  the  arts  and  industries  greatly  benefited,  losses  avoided, 
le  prosperity  of  the  people  promoted. 

THE  AMERICAN  FORESTRY  CONGRESS. 

•e  the  organization  of  the  American  Forestry  Congress  in  1882,  the 
*tmeut  of  Agriculture  has  recognized  it  as  being  engaged  in  the 
^ork  as  its  forestry  division  and  has  given  it  its  sympathy  and  aid. 
f  the  sessions  of  the  congress  has  been  held,  by  invitation,  at  the 
'tment.  At  the  .annual  meeting  of  the  congress  at  Boston,  in  Sep- 
T  hist,  the  Department  was  represented  b}'  the  Commissioner,  who 
an  address  in  behalf  of  forestry,  and  by  the  chief  of  the  divis- 
ho  read  several  papers  and  presented  a  chart,  which  had  been 
red  with  much  care,  showing  the  comparative  areas  of  forest, 
and  waste  lands  in  the  several  States  and  Territories.  A  reducM 
)f  the  chart  is  here  presented  in  connection  with  this  report, 
approximation  only  can  be  made  as  to  the  precise  areas  that  may 
,^arded  as  forest,  but  no  pains  have  been  sparecT  in  seeking  the 
trustworthy  sources  of  information  on  the  subject,  and  it  is  be- 
that  the  figures  here  given  represent  more  nearly  than  any  else- 
available  the  present  state  of  the  national  domain  as  to  the  ex- 
f  its  forests. 

SOUTHERN  FORESTRY  CONGRESS. 

arestry  congress  of  the  Southern  States  has  been  held  recently  in 
la,  wbi<?h  was  well  attended  by  delegates  from  those  States  and 
my  others.  The  Department  contributed  what  it  could  in  aid  of 
mgress,  being  represented  there  personally  by  this  division.  A 
Ittee  from  the  American  Forestry  Congress  were  also  present, 
f  what  assistance  they  could  by  reading  valuable  ])apers  and 
vise.  (Tovernor  Perry,  of  Florida,  was  very  active  in  promoting 
terests  of  the  congress,  and  at  the  opening  session  delivered  a 
arnest  address  in  behalf  of  the  cojigress  and  its  work.  The  meet- 
'  the  congress  continued  during  three  days.  Abundant  evidence 
Iven  during  the  proceedings  that  many  in  the  South  are  already 
le  of  the  rapid  and  wasteful  destruction  of  their  forests  and  of 
Hi  of  taking  measures  for  their  protection  and  preservation.  Very 
8  inroads  have  been  made  already  upon  these  forests,  and  t\n' 
'St  source  of  wealth  to  the  Southern  States  is  being  sacritlced 
It  any  adequate  return.  The  turpentine  industry  is  prosecuted  in 
I  manner  that,  while  ruinous  to  the  pine  forests,  it  yields  but  a 
tr  compensation  for  the  labor  and  capital  employed,  and  in  the 
comi)etition  with  which  the  production  of  lumber  is  carried  on, 

kets  are  greatly  overstocked  and  the  product  is  sold,  in  many 
lOr  less  than  its  actual  cost. 

^Valent  custom  of  allowing  cattle  and  swine  to  range  in  the 

■•  of  very  great  detriment  to  them,  destroying^  as  it  doe«,  to  a 
it|  the  young  growth,  and  thus  preventing  a  succession  of 
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tree8  when  those  now  occupying  the  ground  shall  be  removed.  The 
present  indulgence  will  be  dearly  paid  for  in  the  future. 

Ha])pily  the  Southern  States  are  so  amply  stocked  with  timber  of 
valuable  quality,  having  50  per  cent,  of  their  area  clothe<l  more  or  leas 
densely  with  trees,  that  if  the  facts  brought  to  view  at  the  recent  con- 
gress are  properly  set  before  the  people  of  those  States  there  is  reason- 
able ground  to  think  that  the  destruction  of  the  forests  may  be  arrested 
before  it  shall  have  gone  so  far  as  to  imperil  hopelessly  the  great  inter- 
ests of  the  country. 

TREE  PLANTING  BY  RAILROAD  COMPANIES. 

In  view  of  the  great  and  constantly  increasing  demands  madeu|)Oi] 
the  forests  by  the  railroad  companies  for  the  supply  of  ties  andothei 
material  for  their  use,  it  has  become  an  important  question  whethei 
those  companies  should  not  plant  trees  along  their  roadway,  or  on  tracti 
of  land  adapted  to  the  purpose,  in  sufficient  quantity  to  supply  all  theii 
needs,  thus  greatly  benefiting  themselves  while  at  the  same  time  re 
lieving  the  existing  forests  from  an  onerous  demand  which  is  nowmadi 
upon  them.    The  land-grant  companies  have  an  abundance  of  law 
either  already  covered  with  trees  or  which  might  be  planted  soasti 
furnish  them,  with  proper  care,  a  perpetual  supply  of  timber,  and  th 
and  other  companies,  by  planting  belts  of  trees  along  their  lines,      pi 
not  only  provide  themselves  with  all  the  timber  needed  by  th<      ou 
could  at  the  same  time  protect  their  tracks  from  that  great  impeuuiK 
to  locomotion,  drifting  snows;  and  from  the  fierce  winds,  which  area 
source  of  much  discomfort  to  travelers.    The  superintendent  of  one 
our  Western  roads  informed  me  that  the  expense  of  clearing  its  t 
from  snow  during  a  single  w  inter  was  far  more  than  would  have  \ 
the  expense  of  planting  trees  along  its  whole  line.    One  of  the  Wi     sn 
railroad  companies  wa^  induced,  a  few  years  ago,  to  make  the  experi 
nient  of  tree  planting.    A  single  section  of  land  was  planted  with 
catalpa  and  ailanthus.    It  has  been  attended  with  complete  snccc 
have  the  testimony  of  officers  of  the  road  and  of  those  who  were  • 
ployed  in  planting  that  there  are  now  2,000  or  more  healthy  and  thriftnv 
growing  trees  on  each  of  the  640  acres  planted.    The  estimates  of 
officers  of  the  road  in  regard  to  the  cost  of  the  whole  operation,  c< 
tinned  until  such  time  as  the  trees  will  have  attained  a  proper  size  iw 
yielding  ties,  and  which  are  appended  to  this  report,  make  it  one  o 
decided  economy  as  compared  with  the  purchase  of  ties  as  usually  prac 
ticed.    There  would  seem  to  be  no  reason  to  doubt  the  feasibility  o 
similar  undertakings  on  the  part  of  other  roads,  and  the  agents  of 
division  have  been  instructed  to  present  this  subject  to  the  considew 
tion  of  the  railroad  companies  so  far  as  possible. 

Mr.  M.  G.  Kern,  an  agent  of  this  Department,  made  inquiry  of 

general  manager  of  the  Kansas  City,  Fort  Scott  and  Gulf  Eaihoa' 

f^^/ompany,  Mr.  George  W.  Nettleton,  relative  to  success  of  its  tree-plant 

ng  experiments  at  Farlingtou,  Kans.,  and  received  in  answer  the  fo; 

owing  statement : 

foil  ask  if  it  is  my  judgment  that  the  moiiey  expended  by  this  company  in  the  Fft: 
mgtoii  tree  plantation  will  prove  profitable  as  an  investment.     In  reply  I  will  sa 
lat  the  trees  have  novr  reached  sucn  a  size  that  a  iiretty  close  estimate  can  he  ma^ 
>  to  their  outcome,  and  I  respectfully  submit  the  following : 

5ix  hundred  and  forty  acres  were  set  apart  for  planting,  worth |6,400< 

^b<^  p'^of.  of  fencing  was •• 8,400^ 

"ft 
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planting  512  acres  Cunplanted  portions  of  the  tract  were  not 
3r  trees)  with  2,600  trees  per  acre,  and  the  care  of  them  for 
was  $30  per  acre,  or  for  512  acres 15,360  00 

first  cost 24,160  00 

interest,  compounded  at  7  per  cent,  for  twelve  years  on  cost 

f  land  and  fencing 10,912  00 

cost  of  trees  planted  ($15,360)  compounded  at  7  per  cent,  for 

» 11,059  00 

reive  years 1,200  00 

itation  for  eight  years 6,480  00 

ed  total  cost  of  plantation  at  the  end  of  twelve  years 53, 811  00 

:e  cost  of  the  trees  per  acre  at  the  end  of  twelve  years  will  he  $105.10, 
properly  be  reduced  oy  the  value  of  the  land  after  the  trees  have  been 
were  planted  about  2,600  trees  per  acre,  and  at  the  end  of  twelve  years 
5  of  sufficient  size  to  yield  3,000  fence  posts  per  acre,  worth  at  present 
its  each,  or  $450  per  acre.  Already  the  growth  of  the  trees  is  sufficient 
this  estimate  of  yield.  The  catalpa  (Specioaa)^  the  kind  of  tree  planted 
iington  plantation,  is  easily  propagated,  rapid  in  growth,  and  is  well 
ts  durability  when  exposed  to  moisture,  which  quality  makes  it  especially 
•  fence  posts  and  railroad  ties.  The  reports  of  Mr.  R.  Douglas,  of  Wau- 
who  planted  the  trees,  and  of  Mr.  G.  C.  Brackett,  who  is  secretary  of  the 
€  Horticultural  Society,  in  regard  to  their  present  condition,  copies  of 
lave,  give  information  which  I  will  not  take  the  time  to  duplicate. 

►ert  Douglas  makes  the  following  report  of  results  of  his  work 
mting,  for  the  above-uamed  railroad  company^  under  date  of 
r  30,  1885 : 

^spectfuUy  report  that  the  contract  of  Robert  Douglas  &,  Sons  for  planting 
;ing  the  tree-section  at  Farlington,  Kans.,  is  now  completed, 
•er  of  trees  planted  and  cultivated  are  as  follows : 

>d  six  years 57.50 

!d  five  years 76.67 

jdfourvears 106.00 

id  four  years 9.50 

:d  three  years 104.00 

d  three  years 76.00 

d  three  years 14.20 

443.87 

I  over  to  the  company  in — 

Acres. 

100 

75 

200 

375 

3.87  acres  now  ready  to  be  turned  over. 

the  trees  now,  and  circumference  of  the  stem  near  the  ground : 


sa 


Age. 

Height. 

Teart. 

Feet. 

6 

18  to  21 

5 

12        17 

4 

8        14 

3 

5        10 

6 

16        18 

3 

12        17 

3 

6        10 

ChxMim* 
ferenoe. 

Inches. 
12  to  18 
10       IC 


8 

6 

10 

10 

6 


12 

9 

15 

13 

9 


the  height  in  general,  but  there  are  spots  of  ** gumbo"  or  alkali  soil 

ly  the  surface  soil  has  been  removed  at  some  previous  time,  on  which 

.stanted  growth.     Fortunately,  however,  there  is  very  little  of  this  soil 

«  we  have  planted,  so  that  there  is  not  an  acre  planted  by  us  that  wUl 
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fall  Bhort  of  the  number  of  trees  required  to  lill  tlie  contract;  and  prolNiblyBot& 
ucrort  m  all  our  planting  on  wliicb  then'  are  not  from  2,r>00  to  d,600  tMs.  Oarooo- 
tract  calls  for  2,0(H)  trees  to  tlie  aero. 

Tbt^  forest  \h  in  a  very  hoaltbj'  and  tbriftj'  condition,  and  in  in  every  way  very 
promising  for  the  fnturo. 

As  forestry  in  this  country  is  yet  in  its  infancy,  and  nearly  every  one  wLobaftgiTeQ 
it  but  a  passing  thought  has  a  theory  of  bis  own,  and  as  several  parties  bavecouM' 
to  examine  the  plantation,  and  in  nearly  every  instance  have  contented  tbemwlvw 
by  riding  anuind  the  forent  roads,  even  without  getting  out  of  the  carriage  andwall[- 
ing  afiiong  the  trees,  and  as  a  majority  of  these  visitors  have  strongly  recooiniendd 
tile  pruniDg  of  the  trees,  I  wouUl  here  urgently  caution  the  company,  so  that  tlwj 
will  not  be  led  iuto  the  great  mistake  and  very  expensive  experiment  of  nrnoioj 
these  trees.  They  were  planted  closely  to  avoid  the  necessity  of  pruning.  Tne  tree 
will  prnne  each  other.  Even  the  trees  but  six  years  planted* are  now  20  feet  higlioi 
the  best  laud,  and  have  their  side  branches  smothered  and  dead  ux>  to  over  half  thei 
height,  so  that  it  \v()u1d  be  a  great  wast-e  of  time,  if  nothing  worse,  to  prnne  theo 
the  first  10  feet  from  the  bottom:  and  it  must  be  apparent  to  any  one  that  it  wonli 
be  costly  to  prune  them  up  to  tlie  next  10  feet,  but  in  three  more  years  the  nest  1 
feet  will  be  pruned  by  the  same  process  as  the  first  10  feet. 

The  side  branelies  are  a  gi'eat  advantage  to  the  trees,  support  the  trunk,  fil 
and  sha<b'  the  spa<:e  between  the  trees,  shading  out  the  weeds,  and  retaining  lu 
moist  are. 

These  trees  are  making  height  so  fast  that  by  measurement  we  tbuud  leadins  shoot 
of  some  of  the  three-year  old  trees  over  G  feet  long,  and  shoots  iiom  some  of  toe  fbai 
year  old  trees  7  feet  long,  showing  that  the^  need  all  their  side  branohei  U>  toppoi 
the  stem ;  and  it  may  be  noticed  that  trees  with  the  most  and  stroDgeat  side  bnuiek< 
are  the  strongest  and  the  tallest. 

It  is  true  that  to  an  ordinary  observer  looking^  in  among  the  trees,  the  dead  low< 
branches  will  have  a  ragged  appearance,  and  aside  from  tnis,  there  will  be  some  nil 
shapen  and  crooked  trees:  but  these  are  better  standing  than  if  removed,  as  they  a 
ford  shade  for  the  trunks  of  the  adjoining  trees.  They  cost  the  company  nothinj 
and  there  are  over  2,000  iierfect  trees  to  the  acre  without  them. 

There  will  always  be  cull-trees,  even  in  the  nursery,  and  saoh  trees,  with  the  bei 
of  pruning,  will  still  be  culls.     I  would  not  be  understood  as  oifering^tbe  foregoin 
remarks  as  an  apology — very  far  fW>m  it — as  it  is  a  suriu'ising  succe.8S.    Tbis  plantAtio 
is  on  a  larger  scale  than  any  other  in  the  country  (unless  it  be  the  one  nearly  a^ioi 
that  we  lately  planted  for  ilr.  Hunuewell),  and  I  would  most  urgently  advise  &&. 
trees  be  allowed  to  stand  undisturbed,  except  to  trim  up  the  ontside  row,  wl^ 
branches  extend  out  into  the  forest  roads,  which  is  already  the  cote  with 
plantings,  until  the  first  planting  is  at  least  ten  or  twelve  years  old ;  bnt  in  tb«,<wM 
time,  if  fence-posts  be  required  within  the  time,  they  can  be  thinned  ont  as  wantei 
without  damage  to  the  plantation. 

If  trees  are  required  u)r  planting  at  any  of  the  stations  on  the  company's  load,  < 
for  parks  or  other  purposes,  thousands  can  be  taken  out  of  the  three-year  old  ti» 
near  the  st^ction-house  without  injury  to  the  plantation;  and  they  are  nowof  tl 
very  best  size  and  condition  for  that  purpose. 

I  would  suggest  that  if  any  are  requireil  for  such  purpose,  an  experienced  on 
should  be  employed  to  see  to  the  pro)uu'  digging  and  planting,  as  this  would  not  odI 
be  the  most  successful  but  the  most  economical  way  the  work  could  l>e  done. 

Mr.  Douglas  makes  the  following  supplementary  rei>ort: 


'^atttlpa 

Black  walnut 
Jlftck  cherry . 
iVhiteOfih  ... 

iox  elder 

iatternat 

')inf(e  orango. 


'<*<*an 


Olrea 


F4st        lutlM 


20  to  24 


10 
18 
17 
18 
16 
17 
8 


14  to 
t 


10 


*  Uneven. 


Owing  to  the  very  wet  season  probably  the  white  ash,  the  block  walnnt.  and  ba 
It  trees  hp*<  '^'^'d  their  i^u^a^  «»^ii  aud  made  a  much  stronger  growtii  than  vi 
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The  secretary  of  tbe  Eausas  State  Horticultural  Society,  Mr.  G.  C. 
Irackett,  also  ma<le  an  exainiuation  of  the  forei^t-tree  plantation  at 
"arliugtou,  Eaiis.,  aud  made  report  as  follows  to  Mr.  Nettleton.  under 
Ate  of  September  10, 1885 : 

CATALPA   8PECI08A,    WESTERN   HARDY. 

t 

(1)  I  found  the  block  of  three  years  old  in  a  compact  form  and  with  very  few  fail- 
f«iiu  the  (»tiginal  plnnting.  The  growth  of  thene  haH  been  remarkably  vijjroroutt 
ml  showH  every  evidence  of  health  and  a  well-shaped  body  to  make  a  well-formed 
ree  fur  timber  pnrposes.  Many  of  these  measured  3  to  3^  inches  in  diameter  and  G  to 
Ofeetiu  height^  and  a  curivnt  year's  center  growth  of  nearly  7  feet  in  length  and 
eiy  stocky. 

[i)  The  l»lock  of  four  yoars  old  was  fully  equal  in  every  respect  to  the  (irMt,  consid- 
ring  the  iigk'. 

(8)  The  Idocks  of  six  and  seven  years' growth  will  compare  favorably  with  the  ftrst 
iSdMTond,  many  of  which  measure  from  5  to  8  inches  in  diameter  and  ir>  to  2!i  feet 
D  height,  with  linely-fonucd  bodies.  The  uniform  growth  aud  apparent  healthful- 
wiis  remarkable,  beiiij;  planted,  im  they  arc,  on  an  exposed  prairie,  with  no  shelter 
f  protection  other  than  what  their  own  growth  would  aflbrd.  In  these  we  have  the 
jiiifying  evidence  of  the  adaptability  of  this  species  to  the  climate  and  soil  of  prairie 
cgioDR  an  a  forest  tree.  The  present  compact  form  of  these  blocks  also  shows  an  un- 
HOtl  success  by  the  few  failures  in  the  original  number  used  in  the  plantation.  An- 
•^  point  of  great  interest,  not  onlv  in  these  blocks,  but  in  the  entire  plantation,  is 
nmcommoQ  evenness  of  growth  of  the  different  ages,  which  certainly  reflects  great 
tto  the  intelligence  of  the  management.  The  slight  variations  in  so  remarkably 
«»  instances  are  evidently  the  result  of  varying  soil,  aud  to  avoid  which  would  have 
weo  impracticable,  either  by  care  in  planting  or  after  management,  e&cept  by  special 
neuares,  and  would  have  been  a  questionable  matter  as  to  the  profitableness  of  such 
A  undertaking. 

AILANTHUS  OLANDULOSA. 

This  tree  is  generally  used  on  stony  points,  thin  soils,  and  on  the  breaks  of  ravines 

Hthsood  results.     In  such  locations  its  most  valuable  character  of  wood  is  obtained, 

»-  ▼hen  grown  on  rich  or  bottom  lands,  the  wood  becomes  worthless,  its  durability 

t     )  texture  is  largely  lost.    This  fact  seems  to  have  been  fully  recognized  by  the 

!««'  of  the  Farlington  forests. 

block  of  six  years'  growth  of  this  tree  already  presents  a  fine  forest  appearance, 

trees  measuring  from  5  to  8  inches  in  diameter  and  fully  15  to  18  feet  in  height, 
-»ui^traight.  smooth,  and  well-formed  bodies.  There  are  but  very  few  failures  in 
dM  original  planting  among  these. 

Tlie  younger  blocks  are  equally  promising,  and  demonstrate  the  usefulness  of  the 
'      hns  for  exceptional  soils  on  which  scarcely  any  other  valuable  sort  could  be 

"sfuUv  grown. 

whole  area  of  this  artificial  forest  shows  a  remarkable  success,  and,  I  venture 

•«iertion,  has  no  equal  in  the  United  States,  considering  its  magnitude,  and  I  was 

"wl  agreeably  surprised  to  find  a  work  of  such  proportion  as  fully  a  success  as  that 

•^finy  small  plantation  within  my  knowledge.     It  will  stand  any  reasonable  criticism 

•ithout  suffering  in  the  least,  and  should  give  entire  satisfaction  to  all  concerned. 

While  this  undertaking  evidently  was  considered  from  the  point  of  a  paying  in- 
^meut  by  the  parties  interested,  it  has  resulted  in  great  benefit  to  the  forestry  in- 
^•mt  of  Kansas.  It  has  demonstrated  practically  the  possibilities  of  our  prairie  lands 
^oprothice  forest  trees  of  at  least  a  very  promising  character  to  supply  the  future 
IibUt  product  rerjuired  forrailway  ties,  construction  work,  and  many  other  purposes 
in  which  a  durable  character  of  wood  is  needed,  and  fortius  alone  our  citizens  should 
Wander  obligations  to  your  company.  I  have  endeavored  to  present  to  you  a  fair 
^reliable  statement,  closely  following  the  facts  obtained  by  personal  examination, 
•"^djndging  this  work  from  a  practical  Knowledge  of  forest-tree  growth  in  other  por- 
fioQi  of  our  State  and  as  found  in  other  prairie  States  to  the  north  and  east  of  Kansas. 

FOREST   FIRES   OCCASIONED   BY  LOCOMOTIVES. 

hthis  connectioii  tbe  occurreoce  of  forest  fires  occasioned  by  sparks 

^motives  and  their  possible  prevention  properly  cornea  up  for 

ition.     From  careful  inquiry  made  in  preparing  the  last  cen- 

c  appears  that  about  one-fourth  of  the  forest  fires  in  the  census 
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year  were  occasioned  by  sparks  from  locomotives.    The  va 
erty  destroyed  by  the  forest  fires  was  estimated  to  be  \ 
$25,000,000.    The  proportion  of  this  loss  which  was  oc 
sparks  from  locomotives  is  not  estimated  in  the  census  retii 
loss  thus  suffered  is  too  great  to  be  borne  without  making 
able  efforts  for  its  prevention  or  at  least  its  great  mitigation, 
at  present  existing  which  have  for  their  professed  object 
tion  of  fires  occasioned  in  this  way  are  very  inefficient.    T1 
ous  contrivances  for  the  consumption  or  arrest  of  locorau 
Some  of  these  are  pronounced  by  railroad  officers  and  en| 
satisfactory  in  completely  attaining  their  object,  while  at  tUi 
they  can  be  attached  to  any  engine  at  comparatively  little  e: 
in  the  case  of  some  of  them  their  use  is  said  to  be  at 
diminished  consumption  of  fuel  for  the  same  service,    i 
seem  to  be  no  sufficient  reason,  therefore,  why  all  railroad 
should  not  be  required  by  law  to  provide  their  locomoti' 
cient  spark  arresters. 

TIMBER  THIEVES  ON  PUBLIC  LANDS. 

Vast  quantities  of  timber  continue  to  be  stolen  from  land 
to  the  United  States:  and  there  is  reason  to  believe  that 
destitute  of  respectability  are  in  collusion  with  the  thieves, 
tious  of  railroads  are  now  being  furnished  with  ties  and  br 
taken,  it  is  said,  from  the  ])ublic  lands  without  any  wi 
right,  and  without  any  compensation.   This  division  has  oeen 
such  depredations  repeatedly,  and  has  done  what  it  could  U 
by  making  the  facts  known  to  the  Commissioner  of  the  ] 
the  only  fanctionary  who  is  authorized  to  prosecute  such  oi 

MONTANA  RESERVATION. 

It  is  much  to  be  regretted  that  the  bill  introduced  into  thi 
Mr.  Edmunds,  for  the  permanent  reservation  of  a  forest  t 
tana,  near  the  headwaters  of  the  Missouri  and  Columbia  Bi 
make  its  passage  through  the  House  of  Eepresentatives  an* 
law,  thus  providing  for  all  time  a  regulator  of  those  imports 
besides  securing  other  advantages. 

SUSPENSION  OF  SALE  OF  TIMBER  LANDS. 

In  view  of  the  continued  destruction  of  the  timber  on  theO 
lands,  and  the  greater  importance  of  preserving  for  perms 
tion  and  use  such  portions  of  forests  as  are  adjacent  to  t     i 
of  rivers,  or  which  may  be  needed  for  climatic  or  other  r 
'^ected  with  the  general  welfare,  I  repeat  my  conviction 

>ublio  policy  demands  that  the  further  sale  of  timber  landi 

o  the  United  States  ought  to  be  suspended,  until  a  careful 
ascertain  what  nortiou  of  them  may  be  disposed  of  witho 

he  conr^^-ry  ^nc    "  '}^t  nught  to  be  held  permanently  in  a 

litirn 

ENCOURAGING  PROGRESS. 

iiio  lewew  01   tie  jv>ai  is  encouraging.    The  interest  in  t 
o/estry  has  increased  throughout  the  country.    The  publi 
^f»T^<iT**;nr>af><  "hxr  fiiAtpiaaivPA  ««H  yet  moFc  as  they  have  been : 


Diagram  sboiring  t. 

[TlieJi  ht  jK'rkwudliuh 
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or  in  part  by  onr  numerous  newspapers,  together  with  the  dis- 
whicli  have  taken  place  in  agricultural  and  other  convt^ntions; 
ended  the  knowledge  of  the  subject,  and  it  is  one  which  only 

be  known  to  awaken  interest,  for  it  is  seen  at  once  to  be  one  of 
iportance  to  the  country,  bearing  as  it  does  so  manifestly  upon 
irts,  industries,  and  occupations  of  life. 

ablisliment  of  Arbor  Day,  or  tree-planting  day,  already  adopted 
m  of  our  States  and  Territories,  is  one  of  the  most  encouraging 
the  advancement  of  forestry.  The  extension  of  the  observance 
day  throughout  the  country  should  be  urged  by  every  proper 
ation.    Its  general  establishment  would  be  among  the  most 

I  means  of  creating  a  proper  sentiment  in  regard  to  trees  and 
equate  protection. 

stablishment  of  Arbor  Day  should  enlist  the  children  as  well  as 
a  its  observance.  While  the  principles  and  practice  of  forestry 
)e  taught  with  scioi  tific  completeness  and  precision  in  our  agri- 
and  other  colleges  and  experiment  stations,  the  pupils  in  our 

schools  should  be  taught  the  elements  at  least  of  vegetable 
►gy,  though  in  a  simple  and  unteclinical  manner.    They  may 

encouraged  to  plant  trees  and  flowering  shrubs  around  the 
ouse  and  in  its  vicinity.  They  can  easily  be  led  to  watch  their 
and  so  doing,  they  will  become  interested  in  them  and  be  ready 
ct  them.  Becoming  interested  in  these,  which  will  seem  to  be 
sense  their  own,  they  will  soon  be  interested  in  other  trees,  com- 
hem  one  with  another  and  noting  their  points  of  agreement  and 
;e,  especially  if  the  helpful  guidance  of  a  teacher  is  given  them. 

II  thus  be  led  in  a  most  pleasant  way  into  the  observation  and 
'  natural  objects,  than  which  there  is  no  more  useful  study,  and 
ray  we  might  hope  to  have  soon  a  generation  who  will  be  tree 
rs  instead  of  destroyers.    In  some  European  countries  the  law 

every  school-house  to  be  so  situated  and  to  have  such  a  space 
id  connected  with  it  as  to  admit  of  the  planting  of  a  grove  of 
out  it.  Why  should  not  our  legislation  be  as  wise? 
ith  the  encouragement  we  have  from  an  increased  knowledge 
iwakened  interest,  and  hopeful  as  the  prospect  seems  to  be,  ths 
'  our  forests  goes  on  still  with  little  if  any  abatement,  except 
•mplete  exhaustion  makes  further  destruction  impossible.  Little, 
ing,  has  yet  been  done  to  check  the  annual  destruction  by  fires 
)  often  ravage  our  woodlands.  The  ax  of  the  lumberman  is  also 
ed.  As  the  trees  in  one  region  are  swept  away,  the  virgin  for- 
nother  are  invaded  by  an  army  of  ax-men,  which  carries  destruc- 
ore  it.  Although  the  lumber  market  is  now  overstocked,  the 
t  is  that  more  trees  will  be  felled  during  the  present  winter  than 
t  during  the  last  one. 

r  consideration,  therefore,  urges  us  to  engage  in  the  work  of 
niing,  and  to  do  what  we  can  to  prevent  the  unnecessary  dc- 
n  of  our  existing  forests.  The  great  interests  of  agriculture, 
ctures,  and  commerce  call  for  such  action.  The  health  and 
1  of  the  people  call  for  it.    True  economy  also  calls  for  it,  and 

her  looked  at  in  the  large  view  and  with  reference  to  the  gen- 

>  or  to  the  interest  of  the  individual.    The  cultivation  of 

almost  everywhere,  one  of  the  surest  sources  of  income.    There 

ay  tracts  of  land  in  all  parts  of  the  country,  even  in  the  prairie 

and  the  rich  river  valleys,  which  can  be  made  so  useful  and  prof- 

lo  other  way  as  by  devoting  tlieui  to  the  growth  of  trees.    To 
from  the  incursions  of  animals  is  sufficient,  often,  to  con- 
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vort  them  into  forests  by  iiatnral  growth.     SoedHnfrs  Br©  nowofftml 
for  sahj  by  numerous  tree-cultivators  at  such  prices  that  the  cost  to  the 
planter  is  insignificant.     A  few  years  of  cultivation,  with  the  ground 
l)roi>erly  prepared  and  the  trees  set  closely  together,  will  secure  such  a 
ffrowth  as  will  shade  the  ground,  prevent  the  springing  up  of  weeds, 
and  obviate  the  need  of  further  care.    The  trees  will  grow  while  the 
planter  sleeps  or  is  engaged  in  his  ordinary'  work.    The  thinniugs  re- 
quired from  time  to  time  to  give  the  expanding  trees  the  needfnl  room 
for  best  development  will  amply  repay  all  cost  of  planting  and  care, 
and  the  grove  or  forest,  once  established,  may  be  a  source  of  steady  and 
l)erpetual  income.    The  facts  so  abundantly  set  forth  in  the  reports  of 
many  of  our  horticultnrjil  and  agricultural  societies,  as  well  as  those 
attested  on  every  hand,  leave  no  doubt  as  to  the  fejwibility  and  profit- 
ableness of  tree-planting  wherever  it  has  been  engaged  in  indicioudy. 

N.  H.  EGLBSTON, 
Chief  of  Division  ofForeitri. 
Hon.  Norman  J.  Colman, 

Comnmsionrr. 
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INTRODUCTION. 

lave  the  honor  to  present  herewith  my  annual  report  for  the 
and  take  the  liberty  in  doing  so,  not  only  to  call  attention  to 
le  subjects  of  which  it  treats,  but  also  to  brietiy  review  the 
he  Division  during  the  year,  with  a  view  of  pointing  out 
may  in  the  future  be  facilitated  and  improved, 
eport  of  work  in  silk  culture  will  be  found  some  statements  as 
tribution  of  mulberry  trees  and  the  distribution  of  eggs.  I 
discussed  the  question  of  home-raised  vs.  imported  eggs.  Up 
ient  year  the  Department  has  been  in  the  habit  of  purohas- 
tributiou  eggs  from  abroad  which  could  be  guaranteed  as 
*  the  simple  reason  that  there  were  no  persons  engaged  in 
gs  in  this  country  who  were  competent  to  apply  the  Pasteur 

0  as  to  guarantee  their  freedom  from  jp^ftrin^.  A  great  many 
3,  bowever,  were  made  against  this  course,  and  it  was  charac- 
uui)atriotic.  Hence  the  present  year  we  have  obtained  all  the 
ed  fur  distribution  next  year  from  home  raisers.  The  ex- 
of  these  eggs  has  entailed  a  vast  amount  of  additional  labor, 
of  a  minute  microscopic  character  requiring  great  care,  so  that 
lave  really  cost  us  a  great  deal  more  than  they  would  have 
^chased  ft  out  abroad.  More  dissatisfaction  has  resulted  from 
pt  to  secure  eggs  from  our  own  raisers  than  from  the  other 
r  a  number  of  parties  who  have  sent  on  eggs,  expecting  to  be 
lem,  have  had  them  returned  because  they  were  found  to  be 
,  and  in  all  such  instances  the  parties  have  suffered  keen  dis- 
jut :  hence  1  seriously  doubt  whether  it  is  best  to  pursue  this 
the  future. 

of  the  great  precaution  necessary  in  disseminating  sound 
ve  deemed  it  desirable  to  devote  some  space,  not  only  to  the 

1  of  this  matter,  but  to  the  proper  means  of  wintering  the 
great  many  of  our  correspoudents  who  have  received  eggs 

y  lost  them  from  premature  hatching  or  other  causes.  In 
e  importance  of  the  subject  I  have  also  devoted  some  space 

chief  diseases  that  affect  silk-worms,  viz,  pSbrine  and  flach- 
ining  the  symptoms  and  nature  of,  as  well  as  the  treatment  for, 
U  knowledge  and  experience  on  these  points  are  very  essen- 
sessful  silk-raisiug,  and  I  find  that  the  want  of  information 
ubject  is  very  general. 

ur  all,  tbe  chief  question  that  will  be  asked  and  is  being  asked 

to  silk  culture  is,  ''  Can  it  be  made  profitable,  and  to  what 

J,    I  efforts  now  being  made  by  the  Department  likely  to  es- 

i      ttbtry  on  a  lirm  basis  ?"    it  is  not  necessary  that  I  shoidd 

(207) 
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repeat  lioro  the  arguments  that  have  been  set  forth  in  former  reportR 
or  ill  my  Manual  on  the  Silk  Worm,  a  revised  edition  of  which  is  in 
preparation. 

In  jour  re])ortto  tlie  President  you  have  well  stated  the  requirements 
essential  to  the  permanent  estahlishment  of  this  industry,  ami  it  is 
evident  to  all  who  have  ^iven  the  subject  attention  tliat  a  home  market 
lor  the  cocoons  (and  this  means  the  successful  and  profitable  ruiming 
of  filatures)  is  the  sine  qua  nun  of  successful  silk  culture.  Whatever  tlw 
advantages  of,  or  inducements  to,  silk  culture  may  be,  it  cannot  be  denied 
that  the  industry  will  nevt^r  become  imimrtant  so  long  as  there  is  little 
or  no  protit  in  it,  and  the  experience  of  the  Division  is  that  the  larger 
number  of  those  who  apply  for  iuibrmation  and  assistance  and  for  eggs 
abandon  their  etlbrts  after  the  tirstyear,  because  of  disappointment  aud 
discouragement.  I  would,  therefore,  more  particularly  call  attention 
to  the  statements  of  cost  of  i)roduction  at  Philadelphia  and  New  0^ 
leans,  under  the  patronage  and  with  the  assistance  of  the  Department 
It  will  be  seen  that  the  outcome  is  not  very  encouraging,  even  omitting 
the  items  of  office  expenses,  rent,  interest  on  and  repairs  of  plant,  and 
cost  of  steam  i)ower,  which  do  not  enter  into  these  estimates.  It  sboold 
be  nnnembered,  however,  that  it  is  only  in  the  operation  of  a  filatnred 
considerable  size  that  protit  is  attainable.  Where  the  unproductive 
expenses  above  mentioned  form  a  large  proportion  of  the  total  cost 
running  the  establishment,  as  in  the  New  Orleans  experiment,  there- 
suits  obtained  cannot  be  otherwise  than  deceiving.  It  is  worthy  of  ob- 
servation, also,  that  the  price  of  reeled  silk  ha^  greatly  advanced  sincf 
the  calculations  were  made,  so  that  with  prices  quoted,  at  this  writing, 
the  loss  would  be  much  less. 

It  is  more  than  probable  that  no  deeisive  results  will  be  reached  nntil 
a  filature  of  at  least  twelve  basins  of  SerrelPs  automatic  reeler  can  bi 
erected  at  some  point  where  the  details  can  be  watched  and  coutrdlec 
by  myself  aud  assistants,  and  conducted  for  at  least  two  years  on  stricth 
business  ])rinciples.    Though  such  an  establishment  might  be  nu' 
ductive  of  profit,  it  would  at  least  enable  me  to  discover  and  point 
more  satisfactorily  than  heretofore  the  precise  difficulties  in  the  way  o 
profitable  reeling  in  tlie  United  States.    These  features  conld  be  thor 
oughly  studied  and  it  would  then  be  seen  whether  they  were  of  such  i 
nature  that  they  could  be  bettered  by  time  and  experience,  or  such  ai 
are  unavoidable  under  the  conditions  of  labor  found  in  our  country 
I  question  the  wisdom  of  expending  money  in  continuing  such  workaJ 
has  been  performed  during  the  past  year.     It  has  been  productive o 
but  one  great  good,  and  that  is  the  formation  of  a  partial  market 
American  cocoons. 

l>ut  this  market  is  in  its  very  nature  artificial ;  i.e.,  it  will  cease  tt 

exist  when  the  support  of  the  Government  is  withdrawn.     One  difficult 

that  I  have  had  in  carrying  on  the  experiments  on  a  thorough  biud 

iiess  basis  lies  in  tlie  fact  that  while  the  Government  can  exi>end  in  ex 

)erimeutation  and  salaries  and  plant,  the  statutes  prevent  the  utiliw 

ion  of  whatever  income*  results  from  the  reeled  product.     Unless,  there 

ore,  the  Serrell  n^el  be  thoroughly  tried,  it  were  best  for  the  Depart 

nent  to  leave  tho  fdature  i)ro]>lem  to  private  enterprise  and  devoto 

ts  etibrts  to  those  scientific  ])roblems  involved  in  the  work,  ami  t 

he  dissemination  of  information,  silk-worm  eggs,  &c.,  as   lias  bee 

he  custom  in  the  past.    In  other  words,  the  Division  should  become 

■Miter  or  sch'^'^l  of  inforn^'^^^ion  and  experiment  in  all  directions  thl 

.jc/hf  lead         !»crea««  Miowledge  in  reference  to  the  industry  a 
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>ply.  a  constant  demand,  which  will  continue  whether  silk  onlt- 
^dis  and  becomes  profitable  or  not.  The  business  side  of  the 
woald  then  find  normal  development.  Finally,  the  experience 
ASt  two  years  confirms  the  views  expressed  a«  to  the  difficulty 
anently  establishing  silk  culture  so  long  as  our  tarift'  laws  are 
it  Any  stimulus  given  to  it  must  needs  be  temporary,  and 
itantial  way  of  encouraging  the  industry  is  by  imposing  an  im- 
y  on  the  reeled  silk  from  foreign  countries.    This  is  essentially 

which  I  expressed  a  year  ago  iu  the  following  words : 
fifteen  years,  now,  I  have  carefully  watched  all  that  has  been 
id  have,  in  my  feeble  way,  aided  to  promote  the  industry,  and 
m  one  effort  after  another  to  establish  it  on  anything  like  an 
e  scale  fail,  and  always  for  the  reason  that  capital  and  ordinary 
n  find  more  profitable  employment.  In  studying  the  status  of 
istry  in  South  France  the  pa«t  summer,  I  was  also  surprised 
t  languishing  and,  as  Professor  Maillot,  who  has  charge  of  the 
iral  station  at  Montpellier,  assured  me,  for  the  same  reason 
ad  hitherto  failed  with  us,  viz.,  inability  to  compete  with  the  silk 
d  by  the  cheaper  labor  of  other  countries,  and  especially  of 
tid  Japan.  If  the  French  silk-grower  cannot  well  cope  with  this 
tion  with  the  price  of  ordinary  labor  at  3  francs  for  men  and  1^ 
)r  women,  how  can  we  expect  to  I  The  chief  hope,  in  addition 
Ivantages  we  possess,  as  set  forth  in  the  preface  to  the  second 
)f  my  manual,  is  in  the  Serrell  reeling  machine,  which,  if  it  fulfil 
snt  promises,  will  revolutionize  the  silk  industry  and  greatly 
late  the  question  of  labor.  It  is  in  this  direction,  then,  that 
hope,  and  fuller  consideration  of  it  will  be  found  in  the  report." 
IT  far  the  Serrell  machine  may  be  looked  to  for  overcoming  our 
es  on  the  present  basis  of  importation  of  the  reeled  silk  "mil  be 
t  forth  in  the  present  report. 

g  the  year  destructive  locusts  have  attracted  an  unusual  share 
ion,  and  I  have  devoted  some  time  to  their  consideration.  The 
[  California  has  been  due  to  a  species  [Melanoplus  devastator) 
not  known  to  be  particularly  injurious,  and  one  closely  allied 
ocky  Mountain  species  {Melanaphis  spretus).  Both  of  these  will 
I  treated  of  in  the  following  pages,  as  also  the  non-migratory 
^hich  have  been  extensively  abundant  during  the  year.  The 
^as  sufficiently  important  to  justify  special  investigation,  and 
D.  W.  Coquillett,  Lawrence  Bruner,  and  Albert  Koebele  were 
^aged  to  make  such  investigations  whether  in  California  or  in 
hwestern  States.  Their  reports  are  included, 
g  the  other  events  that  have  been  prominent  during  the  year  in 
entomology  are  the  ravages  to  onions  of  the  Dark-sided  Cut- 
igrotis  messoria)  around  Goslien,  N.  Y. ;  the  injury  to  leather 
bs  id  shoes  by  the  "  Leather-beetle  "  (Dermestes  vulpiniis) ;  the 
I  injury  to  most  garden  vegetables  and  to  com  and  cotton  by 
len  Web- worm  (Eurycreon  rantalis)'^  the  local  injury  to  straw- 
m  Long  Island  by  the  Strawberry  Weevil  (Anthonomua  muscu- 
at  Meriden,  Conn.,  of  the  Pear  Midge  (JDiplosis  nigra).  This  last- 
ipecies  furnishes  a  good  illustration  of  an  insect  evidently  re- 

roduced  and  yet  confined  to  a  very  restricted  area.    In  view  of 

loss  which  such  introduced  insects  have  occasioned  in  the  last 

years  in  different  parts  of  the  country,  and  the  way  in  which 

I  Bpr      .  from  their  points  of  introduction,  it  is  greatly  to  be 

uie  Department  has  not  some  means  of  stamping  out  such 

lu    educed  pest,  and  of  thus  preventing  its  spread  over  the 

1—^ 
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whole  conntry.  The  case  is  parallel  to  that  of  a  localised  contagioos 
(liseaBO  among  animals,  and  I  woald  recommend  it  to  yoar  carefhl  con- 
sideration. 

Several  other  subjects  are  treated  of  in  the  Report,  bnt  no  insect  ooca- 
pied  quite  so  much  attention  during  the  year  as  the  Periodical  Cicada. 
Two  extensive  broods  of  this  insect  appeared,  and  in  view  of  the  interest 
in  tlu^  subject  I  have  thought  it  worth  wliileto  discuss  it  at  some  length. 
I  have,  therefore,  under  vnrious  subheads,  given  some  statements  of 
well-known  facts,  together  with  a  number  of  observations  and  some  ex- 
periments unrecorded  prior  to  the  present  year.  I  would  especiaUy  call 
the  attention  of  the  reader  to  the  map  illustrating  the  distribution  of 
the  two  broods  and  to  the  summary  of  the  chronological  history  of  alltte 
different  broods  known,  and  will  be  thankful  for  any  data  fh>m  any  cor- 
respondent in  reference  to  the  same. 

On  the  whole  the  season  has  been  one  of  marked  activity  In  cei 
special  directions,  and  the  routine  work  of  the  Division  has  greatly 
creased.    The  amount  of  the  routine  work  may  be  gathered  from  the ; 
that  over  7,500  letters  have  been  received  and  answered  during  the  5 
exclusive  of  answers  to  circulars  sent  out.    Some  new  lines  of  inv< 
gation  have  also  been  begun.    Chief  among  these  is  that  pertainmg  u 
economic  ornithology. 

The  work  of  this  Division  touches  intimately  on  various  other  branehet 
of  zoology,  but  on  none  more  than  on  ornithology.    Few  injurious  inseeb 
can  be  well  and  fully  considered  without  reference  to  their  liability  tx 
be  devoured  by  various  naturiil  enemies,  and  especially  birds.    The  in 
terrelation  between  birds  and  insects  is  a  theme  which  necessarily  in 
ests  any  one  who  fhlly  appreciates  all  the  bearings  of  applied  entomi 
and  I  have  for  some  time  desired  to  take  up  the  sul^ect  as  part  01 
work  of  the  Division.    TIow  complicated  these  relations  are  is  renderet 
obvious  by  the  excellent  work  done  in  this  line  by  Prof.  S.  A.  Fori 
State  entomologist  of  Illinois,  and  by  Mr.  F.  H.  King,  in  his  report 
economic  relations  of  Wisconsin  birds,  made  under  the  direction  of  uii 
geologist  of  Wisconsin. 

Hitherto  these  investigations  have  been  undertaken  either  by  prlv»t 

individuals  or  under  State  aid.     Last  winter  the  American  Omitbok 

gists'  Union,  a  l>ody  organized  some  two  years  ago,  ])etitioned  Gougi 

to  appropriate  means  for  such  investigations  by  the  National  Govern 

ment,  and  an  appropriation  of  $5,000  was  finally  obtained,  and  thisDi 

vision  charged  with  carrying  on  the  investigation.    The  chief  inter 

which  the  farming  connnunity  has  in  this  work  is  in  reference  to  tn 

food- habits  of  birds,  though  the  inquiry  \v\\\  cover  all  questions  of  ft 

(H'ouomic  nature  relating  to  North  American  ornithology,  and  especial! 

bird  migrations  and  geographic  distribution.    In  planning  the  work 

have,  taken  charge  of  that  i)art  relating  to  food-habits,  Iwcause  of  it 

i!itimatc  entomological  bi^arings ;  while  Dr.  (J.  llart  Merriam,  aided  b 

I  >r.  A.  K.  Fislu  r,  will  take  charge  of  all  the  other  phases  of  the  inquiry 

VoT  tiic  last  two  years  tiie  American  Ornithologists'  Union  has  nmtl 

bird  migration  and  geographic  distribution  the  subject  of  special  invci 

illation,  and  has  secured  the  voluntary  services  of  some  fourteen  hui 

died  observers.    Dr.  Merriam,  as  secretary  of  the  Union  and  chair] 

»r  ihe  committee  on  migrations,  has  been  able  to  secure  the  services  01 

M'gc  number  of  these  observers  in  the  1  )<'partmcnt  work.     Much  is  thi 

;iiined  by  co-operating  with  said  Union.    The  work  was  l>egun  only  c 

'^he  J  St  of  July,  and  no  formal  rei>ort  ol*  results  has  yet  been  prei>are 

48  the  gathering  of  material  and  the  examination  ot*  binls*  8tomac 

.AT^Aaarily  iuvo^v*:   ^  trn^Mt  dcul  of  preparatory  labor.    A  bulletin  • 
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prration  in  the  MissiRsippi  Valley  has,  however,  been  ]>ropared 
I.  W.  W.  Cook,  aided  by  Mr.  Otto  Widinan  and  Prof.  D.  E.  Lautz, 
H  l)e  publiiihed  as  Bulletin  10  of  the  Division. 
principal  ways  of  ^jjettin^  inibnnation  desired  must  be  (a)  by  per- 
^bservation  of  field  a^rents;  (b)  by  the  co-operation  of  inteHi|s:ent 
ers  on  the  farm,  and  in  liehl,  orchard,  and  forest,  in  all  parts  of  the 
y?  (c)  by  the  collection  and  analysis  of  stomach  contents,  and  {d) 

collation  of  what  has  already  been  pnhlished  on  the  snbject. 
iiese  objects  in  view,  circulars  and  schedules  have  been  prepared 
Dt  out  to  about  one  thousand  of  the  regular  observers  of  the 
can  Ornithologists'  Union,  to  the  editors  of  agricultural  papers 
rioilicals  throughout  the  country,  and  to  a  large  number  of  far- 

Keplies  arc  coming  in  veiy  fast,  and  a  special  bulletin  devoted 

branch  of  the  inquiry  will  soon  l>e  ])re])ared. 
collection  of  birds'  stomachs  has  already  resulted  in  the  accumu- 
of  more  than  fifteen  hundred  bottles  of  gizzard  contents,  and  it 
ke  a  great  deal  of  the  time  of  the  Division  to  have  them  properly 
ie<l  and  determined,  in  order  to  se(?ure  exa('t  data  concerning 
ird  whose  stomach  is  i)reserved,  blank  forms,  asking  for  the  num- 
ime  of  the  bird,  sex,  date,  hour  of  killing,  locality,  character  oi 
irhere  killed,  name  of  collector,  and  remarks,  were  sent  to  all  col- 
tors.  The  very  cursory  examination  made  at  the  time  of  collect- 
8  material  has  developed  facts  betbre  unsuspected,  and  results  of 
ance  may  conlidently  be  antl(;ipated  from  its  final  elaboration, 
ther  investigation  added  to  the  Divisional  work  during  the  year 
en  in  relation  to  bee  culture,  which  has  hitherto  received  little  or 
Dtion  in  the  Department.    The  first  work  required  of  this  Division 

farmers  of  the  countrv  was  the  protection  of  their  crops  i^om  in- 
Lvages.  Hence  the  chief  4'nergies  of  the  JJivisicm,  since  under  my 
on,  have  been  devoted  to  the  improvement  of  insecticide  appli- 
uid  the  discovery  of  improved  insecticides,  as  well  as  to  thorough 
igation  of  the  chief  insects  injurious  to  vegetation.  As  some  ot 
lave  been  completed  or  are  drawing  to  a  close,  I  am  able  to  devote 
ime  to  new  fields.  A])iculture,  as  an  important  branch  of  econ- 
ntomology, deserves  attention,  and  there  are  some  questions  which 
tpartment  can,  ))erhaps,  better  consider  than  private  individuals 
ociations.  ^Ir.  Nelson  W.  McLain  was,  therefore,  appointed  as 
1  apicultural  agent  of  the  Division.  His  headquarters  have  been 
•ora,  III.,  a  locality  which  is  well  suited  for  the  work. 
)ug  the  subjects  which  I  desire  to  have  investigated  in  addition 
e  of  more  i)urely  scientific  interest,  are  the  following: 
Co  secure  the  introduction  and  domestication  of  such  races  of  bees 
reported  to  possess  desirable  traits  and  characteristics;  to  test 
lims  of  such  races  of  bees  as  to  excellence,  and  to  i)rove  by  ex- 
mts  their  value  to  the  a])iculturists  of  the  United  States,  and  their 
ition  to  our  climate  and  lK)ney-i)roducing  flora. 
Co  make  experiments  in  the  crossing  and  mingling  of  races  already 
need,  and  such  as  may  hereafter  be  imported,  and  by  proper  ap- 
on  of  the  laws  of  breeding  endeavor  to  secure  the  type  or  types 
>ted  by  habit  and  constitution  to  uses  of  practical  beekeepers 
"'uited  States. 

make  exi)eriments  in  the  methods  of  artificial  fertilization,  and, 

tie,  demonstrate  the  best  process  bv  which  the  same  may  be 

d. 

ly  the  true  cause  or  causes  of  diseases  yet  imperfectly  nn- 

1  the  best  methods  of  x)re venting  or  curing  such  diseases. 
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(5)  To  obtaiu  iucoutestible  results  by  iDtelligent  experiments  on  ad«i- 
tific  methods,  as  to  the  capacity  of  bees,  under  exceptional  dicon* 
stances,  to  injure  fruit;  i.  e.,  to  set  at  rest  the  ever-discnssed  qoesto 
of  bees  vs,  fruit. 

A  re])ort  from  Mr.  McLain  is  ])ublished  with  the  other  reports  of 
afi^ents,  wherein  interesting  discussions  will  be  found  on  various  sabjeetB, 
such  as  economy  in  the  j)roductiou  of  wax,  on  winterin*;:  bees,  but  par- 
ticularly on  artificial  fertilization  and  on  tlie  question  of  bees  m.  fruit 

The  question  as  to  whether  bees  really  injure  fruit  or  not  at  first  liaui 
is  one  that  has  been  strenuously  nrgucd  j)ro  and  con,  and  the  position 
taken  has  been,  without  much  doubt,  more  or  less  influenced  by  theii- 
t(»rest  of  the  writer,  the  fruit- fi rower  as  a  rule  taking  the  affirmative  and 
the  bee-keeper  the  nej^ative  j^osition.    The  difficulty  of  getting  unbiased 
results  has  been  great,  l)ecause  of  the  difficulty  in  producing  atwiH 
those  exceptional  conditions  under  which  injury  to  fruit  has  beenoidi* 
narily  reported,  and  1  believe  that  never  before  have  the  same  paim 
car«»  been  expended  on  an  experiment  as  have  been  given  by  Mr.Mcj 
in  that  he  rei)orts,  the  methods  and  luecautions  in  which  I  have  per 
sonally  examined,  endeavoring  to  provide  for  all  possible  contingeDd 
The  exj)ei'iments  show  ])retty  conclusively  that  bees  do  not  injure  1 
at  first  hand,  and  this  fact  is  in  keeping  with  the  structure  of  the 
dibles  as  compjjred  with  those  of  wasps  (Vespidw)  which  are  gene 
charged  with  the  real  injury. 

Mr.  McLain  also  gives  some  figures  to  show  the  great  importanoeo 
ai)icultun»,  and  while  there  is  need  for  more  careful  statistics  of  thii 
industry,  1  believe  these  can  better  be  obtained  through  the  ag<       o 
the  statistical  Division  of  the  Department  than  through  this  a]x 
agency. 

So  far  as  the  limits  allowed  for  this  report  have  permitted,  1 1 
added,  under  the  title  of  ">«'otes  of  the  year,"  briefer  references  to 
few  of  the  insects  that  have  attracted  attention,  as  evidenced  by 
corresj)ondence  of  the  Division. 

The  labors  of  3Ir.  J 1.  G.  Hubbard,  on  the  insects  affecting  the  cm 
tree,  have  been  concluded  in  Florida,  and  his  report  has  been  pre 
and  the  page  proof  all  read,  and  since  last  September  the  whole  wu 
has  been  waiting  to  be  ])ut  to  press.    The  fourth  Rei)ort  of  theU.c 
Entomological  Commission,  viz.,  my  final  report  on  the  Cottou-wo 
and  l>oll  worm,  has  also  been  completed  since  last  summer,  and 
slowly  going  through  the  ])ress. 

Dr.  j*aekard  has  continued  his  si)ecial  work  on  forest  insects,! 
summer  investigations  having  been  made  chiefly  in  Maine.    A  bras 
rej^ort  from  him  on  some  of  the  insects  studied  is  included. 

Mr.  Lawrence  Bruner,  in  addition  to  the  special  work  upon  whicb 
has  reported,  has  continued  work,  in  conjunction  with  myself,  on 
family  of  destructive  locusts  {Aerididw),  and  otherwise  to  act  as  i 
of  the  Division  at  West  Point,  Nebraska. 

Prof.  Herbert  Osborn  has  been  ai)])ointed  to  represent  the  Di' 
at  Ames,  Iowa,  and  Miss  M.  K.  Murtfeldt  and  Mr.  J.  G.  Barlow  i 
made  special  investigatiims  during  the  summer. 

The  exhibit  of  economic  entomology  prepared  for  the  New  Orle 
Exposition  has  been  returned.    The  injury,  unavoidable  in  the  tn 
portation  of  such  iragile  objtH'ts,  has  been  made  good,  and  the  collect: 
deposited  in  the  National  31useuin  for  permanent  keeping,  in  aocora 
mce  with  the  policy  hitlierto  adopted  by  the  Division  in  referenoe  t 
nuseum  'naterial.    1  may  state  in  this  connection  that,  with  a  \ieYi 
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;  up  a  Talnable  national  collection  of  insects,  I  have  donated 
priyate  collection  to  said  National  Museum,  and  shall  bend  my 
as  entomologist  of  the  Department,  to  increasing  it,  feeling 
thus  co-operating  with  said  museum  the  Department  will  al- 
kve  easy  access  to  a  reference  collection,  such  as  it  would  be  im- 
t  or  unsafe  to  accumulate  in  our  own  building,  because  of  the 
accommodation,  and  the  inilammable  nature  of  the  structure. 
lolusion,  I  would  again  refer  to  the  want  of  greater  facilities  for 
lication  of  the  results  of  the  work  of  the  Division.  The  limited 
lowed  in  the  Annual  Report  is  insufficient  to  lay  before  the  pub- 
esolts  of  the  work  in  detail,  and  we  are  seriously  hampered  for 
US  of  publishing  any  extended  volumes  requiring  full  illusfera- 

letin  on  the  Periodical  Cicada,  one  treating  of  certain  parasites 
ious  si)ecies,  and  another  on  the  imported  Elm  Leaf-beetle,  have 
blisbed  during  the  year,  and  several  others  are  ready  for  publi- 
)r  in  preparation.  One  part  of  the  work  on  insecticides,  men- 
n  my  last  report,  has  been  finished  and  only  needs  revisioa. 
fi  the  special  printiug  fund  of  the  Department  be  greatly  in- 
,  such  works  as  the  last-mentioned  can  be  published  only  when 
by  Congress.  Yet  when,  a  year  ago,  your  predecessor  asked  to 
o  monographs  from  this  Division  ordered  by  Congress,  the  Sen- 
mittee  on  printing  declined  to  order  the  same,  on  the  ground  that 
>t  wish  to  establish  a  precedent  for  the  publication  of  such  mono- 
by  this  Department.  One  of  thes<%  viz.,  that  by  Dr.  S.  W.  Willis- 
the  tSyrphld(v  (a  family  of  two- winged  fiies  of  considerable  import- 
the  farmer  because  of  tlieir  being  essentially  predaceous)  will, 
•e,  necessarily  be  published  elsewliere.  1  can  see  no  reason  why 
jartment  should  not  extend  its  usefulness  and  promote  scientific 
ore  by  the  publication  of  more  elaborate  memoirs,  as  the  other 
c  Departments  of  the  Government  do.  So  far  as  the  Entomo- 
Division  is  concerned,  I  have  for  some  time,  as  expressed  in 
B  reports,  felt  the  desirability  of  issuing,  from  time  to  time, 
•hs  that  shall  do  credit  to  the  Division,  and  would  urge  that 
5  laken  to  establish  this  precedent.  In  addition  to  the  special 
8  it  would  also  be  very  desirable,  as  recommended  in  my  report  . 
-'82,  to  issue  a  periodical  or  serial  bulletin  that  would  set  before 
ilic,  at  stated  intervals,  while  it  is  fresh,  the  gist  of  the  more  im- 
investigations  and  facts  of  interest,  as  elicited  in  the  corre- 
ice  and  work  of  the  Division. 
ce  force  remains  essentially  the  same  as  a  year  ago.  Dr.  Bar- 
been  relieved,  and  Mr.  Otto  Lugger,  of  Baltimore,  appointed. 
in  has  continued  work  on  the  bibliography  of  economic  entomol- 
i  Mr.  Koebele  is  temporarily  stationed  at  Alameda,  Oal.  I  take 
e,  in  conclusion,  in  acknowledging  the  efificient  services  of  Mr. 
SV'alker,  in  the  sericultural  work,  and  the  aid  of  my  first  assist- 
.  Howard,  and  of  Mr.  Schwa rz  and  Mr.  Pergande,  both  in  the 
work  and  in  preparing  this  report.  The  drawings,  as  hitherto, 
en  prepared,  where  not  otherwise  stated,  either  by  Mr.  Marx  or 
iivan,  with  my  correction  and  supervision. 
ully  submitted,  December  24,  1885. 

C.  Y.  EILBY, 

JEntomohgist 

AN  J.  COLMAN, 

Comnmsioner. 
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SILK  CULTURE. 

Siuce  our  last  annual  report  was  submitted  the  work  of  the  Diviskm 
in  encouraging  and  developing  silk  culture  has  been  continaed  with 
the  additional  clerical  force  which  the  api)ropriation  in  favor  of  ihe  in- 
dustry made  it  possible  to  employ.    Three  hundred  ounces  of  silk-vc 
eggs  were  purchased  in  France  and  received  in  Washington  m  I>       iki 
of  1884.    During  the  first  three  months  of  the  present  year,  these  tm 
were  distributed  among  eight  hundred  and  fifty  applioanta,  inhab: 
almost  every  State  in  the  Union.    By  far  the  largest  number  of  ar 
cations  came  from  Illinois,  while  Kansas,  Louisiana,  and  Ohio  test 
strongly  to  the  interest  felt  in  the  industry.     Eggs  were  distributeu  ii 
packages  of  one- twentieth  of  an  ounce,  one-tenth  of  an  ounce,  and  1     e 
quantities,  the  apportionment  being  made  with  due  consideration 
experience  of  the  applicant  and  the  silk- worm  food  accessible.  Thwr 
ignorance  of  the  art  of  raising  silk- worms,  many  have  aske<l  for 
larger  (luuntities  of  eggs  than  they  could  possibly  raise  in  their mei 
perience.     For  these  we  have  been  obliged  to  judge  in  what  may! 
seemed  an  arbitrary  manner,  and  they  have  always  received  but  8 
quantity.    This,  while  not  enough  to  insure  profit,  has  been  quite 
cient  to  enable  the  raisers  to  acquire  some  of  that  experience  win 
which  no  industry  can  be  successfully  carried  on. 

DISTRIBUTION   OP  MULBERRY  TREES. 

The  Division  lias  co-oi)erated  with  the  superintendent  of  garde 
grounds  in  the  dishihution  of  some  eight  thousand  mulberry  trees  ui] 
sons  interested  in  silk  culture.     We  are  not  in  favor  of  an  iudiscriinin 
distribution  of  food-plants,  for  various  reasons.    Chief  among  th> 
the  fact  that  neither  the  Osage  Orange  nor  the  Mulberry  can  be  den 
of  their  leaves  without  injury  until  the  plant  has  reached  at  leasii 
fourth  year.   This  lapse  of  time  is  discouraging  to  silk-raisers^  and  wl 
waiting  for  thiMr  trees  to  accpiire  the  requisite  size  they  lose  their i 
terest  in  the  iiidnstry  or  l)eco me  discouraged.    It  has  been  urged  1 
nurserymen  tliiit  one  of  the  duties  of  the  Department  in  fosteri 
culture  was  to  encourage  the  setting  out  of  large  mulberry  plaulau«i 
so  that,  as  the  interest  in  the  work  grows,  silk-raisers  may  find  i 
abundance  of  food  of  easy  access.     But  the  great  flurry  of  1838  i 
riither  caused  by  nuiserynien  than  by  silk  culturists,  and  the  furor 
phintiug  the  multicaulis,  rivaling  as  it  did  the  tulip  craze  of  UollflU 
led  to  the  ruin  of  many  rich  men.  Although  such  an  event  could     rd 
be  looked  for  again,  ex])enence  teaches  that  we  must  take  greaif 
not  to  allow  ourselves  to  be  led  into  a  false  policy  by  iutei'ested  panu 
"^he  mulberry  planring  of  that  i)eriod,  as  well  as  at  prior  and  suW 
iiuent  times,  has  Irfr  large  numbers  of  trees  scattered  over  the  couutr 
wiiich  will  enable  sill:  raisers  to  make  the  experiments  necessary 
assure  themselv<*s  if  ilieir  interest  in  the  industry  is  to  be  lastiug  < 
whether  it  is  to  die  out  after  the  first  season. 

We  have  olfen  called  attention  to  the  use  of  the  Osage  Orange  itf 
lood-plant,  and  in  the  section  wiiere  it  is  so  largely  used  for  hedging 
s  ijow  the  common  material  used  in  feeding  silk-worms.  This  8ecti< 
has  its  center  in  the  State  of  Illinois,  where  the  supply  appears  to  1 
iT-HCtically  unlimited,  and  it  stretches  on  the  east  to  Central  Ohio  II 
.11  the  west  into  the  ^astern  counties  of  Nebraska  and  Kansas,  ^ 
j^  u'  iu»r»omiin    jinr-      "^tiful  as  the  couutry  becomes  more  thickly 
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led.  Throughout  these  latter  States  the  Meunonites  have  planted 
arf;e  numbers  of  the  Russian  mulberry  {Marus  tartarica)^  which  makes 
in  excellent  wind-break  and  is  so  hardy  as  to  stand  tlie  winters  of  Da- 
iLota.  The  wood  is  excellent,  being  largely  used  for  fence  post^s,  aixl 
the  foliage  makes,  so  far  as  our  present  experience  goes,  a  good  silk- 
worm food.  In  view  of  all  these  facts  the  distribution  of  uiulbeny 
plmits  has  not  been  pushed,  and  we  have  thought  it  wiser  to  allow  ]»r(). 
pie  to  set  out  their  own  plantations  and  reserve  our  means  for  helpiii*^ 
them  in  otiier  directions. 

DISTEIBUTION  OP  EOGS. 

The  eggs  distributed  last  year  were  purchased  in  France  from  relia- 
ble dealers.  They  were  all  of  a  yellow  annual  race,  usually  called 
ftench.  In  regard  to  this  designation  of  races  a  few  words  of  explana- 
tion are  required.  Prior  to  the  silk-worm  plague  of  twenty  years  ago 
m  Europe,  there  >vas  a  certain  degree  of  exactness  in  the  lines  drawn 
between  the  races  raised  in  different  provinces.  Then,  however,  the 
indigenous  races  were  to  a  large  extent  blotted  out,  and  egg  mer- 
dumU)  went  first  to  Turkey,  then  to  Asia  Elinor  and  Syria,  and  finally 
to  China  and  Japan  in  search  of  eggs  that  should  be  free  from  ^^  the 
nalady."  Thus  it  was  that  tliere  were  brought  into  France  and  Italy 
a  large  number  of  races  foreign  to  those  countries.  These  were  crossed 
together  and,  iifUa*  the  resean.'hes  of  Pasteur  had  made  the  resuscita- 
tion of  the  native  n.ees  possible,  they  were  crossed  with  these  as  well. 
Urns  the  identity  of  the  old  varieties  became  lost  and  the  same  new 
Itock  appeared  in  different  sections  under  different  names.  Samples 
of  French  and  Italian  yellow  cocoons  sent  us  last  summer  appear  to  be 
identical,  and  to  be  again  very  like  some  called  '^  Turkish  salmon." 

HOME-BAISEB  VS.  IMPOBTED  EGGS. 

A  good  deal  of  feeling  was  exhibited  by  American  silk-raisers  on  ac- 
ooont  of  this  ])urehase  of  eggs  abroad,  as  they  considered  the  produc- 
tion of  i^^fi:^  a  ])art  of  the  industry  which  should  be  fostered  in  the 
United  States.     With  this  feeling  we  do  not  entirely  sympathize.    In 
fliellrst  place,  the  Department  can  distribute  but  a  comparatively  small 
quantity  of  si  Ik- worm  eggs  each  year,  and  they  can  be  produced  by  a 
Teiy  small  nnmlx»r  of  ])ersou8.    The  ])roduction  of  these  eggs  requires 
gnat  care  and  extended  ex])eriencein  this  branch  of  the  art.    There  are 
Bany  precautions  with  which  it  is  necessary  to  surround  the  work,  and 
veeonsider  them  of  such  moment  that  we  have  set  them  forth  at  length 
to  another  portion  of  this  report.     The  experience  thus  required  is 
somewhat  hard  to  find  among  the  silk-raisers  of  this  country.    Those 
rtohave  already  i)roduce(l  eggs  for  sale  have  relied  more  ujmn  the 
freedom  of  this  continent  from  the  germs  of  disease  than  upon  scientilic 
Jnethodsfor  its  prevention,  and  while  sericultural  Europe  was  i)la<»ue- 
ttricken,  several  American  silk-raisers  seized  the  opportunit}'  to  i)r<>- 
■  eggs  for  the  European  market  and  succeeded  in  realizing  consiil- 
le  profits.    But  the  day  for  such  work  is  past.     Europe  today  ca  n 
lince  eggs  of  sufficient  purity  for  her  purposes  and  "  the  malady  " 
has  crept  into  the  United  States  with  imported  eggs.     Silk-raisers 
tempted  to  reproduce  from  this  stock,  but  knowing  nothing  of  the 
y  precautions  of  which  we  have  already  spoken,  have  produced 
poor  class  of  eggs,  which  in  many  cases  have  been  highly  dis- 
h  tiie  ]fibr%ne.    While  patrioiio  motives  would  induce  us  to 
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give  the  preference  to  home-raised  eggs,  yet  we  felt  the  necessityof 
using  great  care  in  purchasing  eggs  from  American  raisers,  and  for  these 
reasons  we  have  only  accijpted  those  that  are  sent  us  in  sacks,  contain- 
ing the  laying  of  one.  moth  per  sack,  with  the  mother  inclosed.  These 
moths  have  l)een  submitted  to  the  careful  microscopical  examinatiou 
required,  and  we  have  thus  been  able  to  gnard  against  the  purchased 
any  diseased  eggs.  The  sequence  has  shown  the  precaution  to  have 
been  necessary,  for  several  hirge  lots,  accompanied  by  flne-lookinj:  co- 
coons an<l  a  report  from  the  raiser  to  the  effect  that  the  woruos  wew 
robnst  and  to  all  ai)i)earances  healthy,  have  at  once  shown  disei\» 
when  submitted  to  the  crucial  test  of  the  microscope. 

About  000  ounces  of  eggs  have  been  provided  for  the  distributioi 
which  is  to  tnke  place  during  the  coming  winter  and  spring.  In  apply 
ing  for  these  eggs  silk-raisers  state  whether  or  no  they  wish  to  winter  thei 
own  eggs.  If  they  themselves  prefer  to  care  for  them,  the  eggs  willl* 
sent  out  before  the  end  of  January,  otherwise  they  will  be  kept  in  Wasli 
ington  until  the  foliage  in  the  different  sections  of  the  country  is  ready  t 
feed  the  worms.  We  have  been  led  to  make  this  change  in  the  metbo 
of  distribution  from  the  fact  that  a  good  many  lots  of  eggs  were  la 
last  year  through  i)remature  hatching,  because  the  silk-raisers  to  \ 
tliey  were  sent  were  unprovided  with  suitable  means  for  keeping  tnei 
through  the  warm  days  of  early  spring. 

The  eggs  have  been  received  from  thirty-nine  persons  residing  in  di 
ferent  parts  of  the  country.    They  have  been  submitted  to  the  scrupi 
lous  microscopical  examination  described  later  in  this  report,  so  t 
might  be  post^ible  to  select  those  untainted  with  the  pSbrine.    Thw  i 
proved  to  be  a  greater  labor  than  was  anticipated,  and  has  occupied 
attention  of  the  oiiice  all  through  the  fall.    Besides  the  accepted  egg 
thirteen  lots,  amounting  in  all  to  130  ounces,  have  been  rejected  b 
cause  they  were  p^brinous.    Sometimes  the  malady  has  been  8oniark< 
as  to  appear  upon  a  very  superlicial  examination  of  the  moths,  ^ 
again  it  has  been  necessary  to  push  the  test  much  deeper  in  order 
make  sure  of  the  existence  of  the  disease. 

It  is  very  questionable  whether  silk  culture  will  be  permanently  pr 
moted  by  this  encouragement  to  promiscuous  egg  production. 
•  Those  who  advertise  silk  culture  as  an  industry  Buita>ble  to  old] 
sons,  invalids,  and  children,  by  virtue  of  its  being  light,  easy  work,  ( 
the  cause  harm.  Silk  culture  may  be  light  as  compared  with  the  mo 
severe  labor  that  our  farmers'  wives  are  often  obliged  to  do,  but  it  is ) 
less  true  that  to  many  persons  who  have  tried  silk  raising  the  labor  i 
volved  has  seemed  arduous.  There  is,  to  be  sure,  no  heavy  physic 
labor,  but  the  raising  of  silk-worms  involves  attentive  and  consta 
care,  especially  during  the  last  stage.  The  aged,  the  feeble,  and  t 
young  may  assist,  but  activity  and  intelligence  must  guide. 

THE    ESTABLISHING    OF    FILATURES— COST    OF    PRODUOINa    BEEIi! 

SILK. 

We  have  repeatedly  pointed  out  in  previous  reports  the  importai 
o  the  success  of  silk  culture  of  the  establishment  of  filatures  where  1 
"ocoons  produced  in  the  CTnited  States  may  be  reeled  and  thus  fini 
narket.  Until  Congress  made  a  special  appropriation  for  the  enco 
Tgement  of  the  industry,  it  was  impossible  for  this  Department  to  und 
ake  the  establishment  of  such  institutions.  During  the  past  y 
lowever,  we  have  been  able  to  accomplish  this  object,  to  a  limited 
e-nf  fif.  lAfljih,  Q.n(i  v^it.h  this  cud  in  view  two  stations  were  estabUsI 
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t  spring.  One  of  these  was  at  Philadelphia  in  charge  of  the  presi- 
wdt  of  the  Silk  Association  there,  Mrs.  John  Lucas,  and  the  other  at 
^ew  Orleans  under  the  direction  of  Mr.  Jules  Herbelin. 

The  following  liguies  and  estimates  have  been  prepared  by  Mr. 
Walker,  those  of  the  Philadelphia  station  from  his  personal  examina- 
tion of  the  books,  and  those  of  the  Xew  Orleans  station  from  the  re- 
iwrts  and  correspon^lonce  of  Mr.  Uerbelin: 

*•  Woik  at  the  Philadelphia  station  did  not  commence  in  earnest  until 
tbebe^'iniiing  of  the  present  tisciil  ye«ir.  Since  that  time,  during  the 
monibsof  July,  August,  and  tSeptember,  518  pounds  11  ounces  of  co- 
coous  were  coiisuined  in  the  production  of  9C  pounds  IJ  ounces  of  raw 
silk.  This  requires  5.39  pounds  of  cocoons  for  1  pound  of  reeled  silk. 
The  quality  of  the  stock  handled  is  thus  shown  to  be  very  bad,  4  pounds 
l)einn:  considered  excessive.  Some  of  the  trouble  is  undoubtedly  to  be 
attributeil  to  inexperienced  labor,  but  the  principal  difficulty  was  witli- 
oot  doubt  in  the  inferior  grade  of  cocoons  used.  These  cocoons  cost,  on 
tbe  average.  So  cents  per  ])ound,  so  that  the  raw  material  used  in  the 
pitxluciion  of  a  i)ouud  of  silk  cost  $4.58.  What  has  been  sold  of  this 
silk  has  brought  >'4.4()  per  pound,  from  which  it  will  be  seen  that  the 
cost  of  the  raw  material  \Yas  greater  than  the  value  of  the  manufactured 
protlnct^  Under  the  circumstances  this  is  not  much  to  be  wondered  at, 
when  we  take  into  account  the  fact  that  the  greater  part  of  the  cocoons 
were  ))roduced  by  raisers  who  were  absolutely  without  experience. 
Tliise  raisers,  though  they  produce  an  inferior  i)roduct,  expect  a  good 
price  lor  it,  and  in  encouragement  of  the  new  industry  it  has  been 
lliougbt  better  to  give  it.  Under  commercial  circumstances,  at  the 
present  value  of  silk,  the  cocoous  used  in  this  work  should'not  cost  more 
than  Qk)  cents  per  pound.  The  labor  entering  into  the  production  of  this 
silk  consisted  of  1,942  hours  of  a  reeler,  at  a  cost  of  $232.50,  and  the  ex- 
I»eu8e  of  cocoon  sorting,  amounting  to  $56.25,  or  a  total  cost  of  $288.75 
for  productive  labor.  This  is  about  $3  per  pound  of  reeled  silk,  or  a 
total  cost  of  $7.58  per  pound.  The  general  expenses  accompanying  such 
tiperiuients  are  always  heavy,  and  should  not  be  counted  to  the  detri- 
BJent  of  the  work.  Under  commercial  circumstances  they  are  generally 
covered  by  the  sale  of  silk  waste,  the  receipts  for  which  are  not  herein 
«e<lited  to  the  Philadelphia  account.* 

"The  New  Orleans  filature  was  opened  on  the  15th  of  April,  and  was 
nui  continuously  in  that  city  until  the  31st  of  August.  During  that 
time  there  were  purchased  4,207  pounds  of  cocoons  in  a  more  or  less  dry 
condition.  They  are  estimated  to  be  equivalent  to  3,360  pounds  of  dry 
cocoons  and  cost  an  average  of  $1  per  dry  pound.  Of  these  cocoons, 
VlO.15  ]>ounds  were  reeled  during  the  period  mentioned,  and  from  them 
*ere  produced  641  pounds  of  reeled  silk.  This  gives  us  4.228  pounds  of 
dry  cocoons  per  pound  of  reeled  silk.  This  is  not  what  we  may  call  a 
^  a^sult,  but  we  cannot  hope  for  a  better  with  the  quality  of  cocoons 
tbat  Mr.  Herbelin  has  to  deal  with.  Four  hundred  of  the  641  pounds  of 
fueled  silk  mentioned  above  have  been  sold  at  $4.50  per  pound,  making 
tbe  value  of  the  reeled  lot  $2,884.50,  if  the  balance  be  sold  at  the  same 
price.  The  cocoons  entering  into  this  silk  cost,  as  has  been  said,  $2,710.15, 
*  about  94  per  cent,  of  the  value  of  the  manufactured  material,  or, 
•gain,  about  $4.23  per  pound  reeled  silk.    The  labor  employed  in  mak- 

* '       ir  report  (December  20)  from  Mrs.  Lucas  makes  the  reDdition  much  more 
!«,  showiDg,  in  fact,  that  from  72*2  pouuds  of  cocoons,  200  pounds  of  commer- 
M  silk  waM  produced.    This  would  bean  improvement  so  unexampled  ainoe 
efa  report  that  there  is  evidently  some  error. 
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ingthis  silk  cost  $1,073,  or  al)out  $1.67  per  pound,  making 
cost  of  the  silk  about  $5.90  per  pound. 

<^Tbis  cost  was,  to  go  moi*e  into  detail,  divided  up  in  the  follow 
manner : 


• 


4.23  pounds  dry  cocoous,  ut  $1  per  pound $4 

Labor: 

Cooking,  brushing,  and  reeling 

Cocoon  sorting « 

Forewoman 

Engineer 

Total I 

^^In  discussing  those  figures  it  may  at  onC/C  be  said  that  the  forewoi 
and  engineer  could  as  well  have  handled  forty  basins  as  the  six  wl 
they  had  in  charge  in  their  respective  capacities.  We  may  thei 
with  justice  place  the  value  of  their  work  in  the  New  Orleans  fila 
at  six-fortieths  of  the  amount  stated  above.  This  reduction  will  1 
bring  the  corrected  cost  per  pound  to : 

Cocoons I 

Labor: 

Cooking,  brushing,  and  reeling ,.. 

Cocoon  sorting 

Forewoman  (-/;j  of  $0/270) 

Engineer  (A- of  $0.:?G8) 

Total i 

"  The  difference  in  the  cost  of  production  between  the  silk  ree 
Kew  Orleans  and  that  reeled  in  Philadelphia  is  somewhat  dneio 
superior  price  paid  for  labor  at  the  Northern  station,  where  the  rei 
earn  10  cents  per  hour,  while  in  New  Orleans  they  can  be  employ 
7  J  cents.''  • 

In  our  last  annual  report  (p.  286)  the  opinion  was  expressed  that 
future  of  silk  culture  in  America  would  depend  largely  on  the  sac 
the  Serrell  automatic  silk  reel.    The  flatness  of  the  French  monej 
ket  and  the  slowness  of  issuin<j:  of  IMr.  SerrelPs  patents  have  prove 
tuns  far  the  setting  up  of  any  of  these  reels  in  the  United  States, 
of  his  American  patents  have  now  been  granted,  but,  as  they  are 
in  relation  to  details,  we  are  still  unable  to  give  an  account  of  hii 
provements;  but  the  experiments  carried  on  in   France  have 
that  the  following  economies  may  be  effected  by  the  use  of  this  mac 
ery.  as  compared  with  the  ordinary  French  systems,  to  which  di 
Philadelphia  and  New  Orleans  reels  belong.    It  has  been  founa  i 
on  account  of  the  more  equitable  handling  of  the  cocoons  by  aut< 
machinery,  a  pound  of  silk  can  be  produced  from  10  per  cent,  less 
material  than  when  ordinary  hand  machinery  is  used.    Again, it  has' 
.shown  that  with  the  Si^rroll  reel  50  ])or  cent,  of  the  number  of  empl 
<*.an  produce  one  third  more  silk  i)er  day  than  is  commonly  prod 
>>^ith  hand  machinery.    The  cause  of  this  economy  is  as  follows:  Ii 


*  During  the  six  weeks  intervenino^  between  the  preparation  of  the  above  estli 
«,ml  the  proof-reading  (Jniiuary  l(>.  IS^iG),  a  derided  movement  has  taken  place  i 
market  lor  reeh^d  silk,  i)rieeM  for  silks  having;  risen  from  15  to  20  per  cent.  It  ? 
''lat  thought  thai  this  advaiue  had  a  speculative  basis,  but  later  advices  seem  t-o 
ate  still  better  prices,  with  a  firm  and  active  market.  Anticipating  this  furtli> 
"\nce,  American  importers  and  manufacturers  have  laid  in  a  lai^  stock  of  i 
Ilk,  the  value  of  imports  in  December,  18b5,  havinfi^  reached  ^,016,496,  at  i 
A, 120,199  in  December,  1884.  This  increase  in  value  of  imports  daring  the  pait  • 
r-«e8  ^he  to^al  for  Ibtfo  t-^  §15  1^7,405,  as  against  $1:5,777,908  hi  1884, 
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-St  place,  a  given  namber  of  operatives  can  ran  twice  as  many  Serrell 
^Is  as  ordinary  French  reels.  In  the  second,  in  the  ordinary  operation 
f  the  latter  a  woman  uses  one-quarter  of  her  time  in  preparing  her 
ocoons  to  be  reeled,  and  during  that  time  her  reel  stands  idle;  but  by 
he  Serrell  system  the  cocoons  are  prepared  by  particular  operatives, 
Aho  do  nothing  else,  and  the  reels  are  run  constantly.  We  here  gain, 
ihen,50  per  cent,  by  the  saving  in  the  number  of  operativi^s,  and  25  per 
ceut  of  the  remaining  50  per  cent.,  or  12^  per  cent.,  through  increased 
production,  and  have,  in  all,  G2^  per  cent,  of  economy  of  labor. 

Applying  these  economies  to  the  corrected  cost  of  production  at  New 
Orleans,  as  given  above,  it  would  be  reduced  to : 

Cocoons  ($4/2;Uess  10  percent,  or  §0.42) $3,810 

Labor: 

Reelere,  dtc.  ($0,939  loss  C2i  per  cent,  or  $0.587) 362 

Sorters  ($0,089),  forewomau  ($0,042),  engineer  ($0.055) 186 

Total  cost  of  producing  1  i)oun(l  of  reeled  silk  with  SerreU  seels  under 
the  above  circumstances 4.348 

A  recent  letter  from  Mr.  Serrell  informs  us  of  the  shipment  of  one  of 
bis  reels  to  the  Department  for  use  in  making  experiments,  and  it  will 
then  be  possible  to  verify  the  figures  given  above. 

WOEK  ON  THE  PACIFIC  COAST. 

In  addition  to  the  two  agents  mentioned  above,  it  was  deemed  advis- 
able that  the  Division  should  be  represented  on  the  Pacific  coast,  and 
Mr.  Charles  Wolcott  Brooks  was  therefore  appointed  as  superintendent 
of  eiperimeuts  in  silk  culture  at  San  Francisco.  This  position  he  held 
nntil  his  death,  in  August,  when  he  was  succeeded  by  Mr.  William  M. 
^'oyes,  our  present  representative.  Under  Mr.  Brooks's  superintend- 
ttioe  and  the  immediate  direction  of  Mr.  B.  H.  Garter,  of  Oakland,  an 
operimental  crop  of  silk-worms  was  raised  last  spring  at  the  Tomp- 
kina  school-building  in  that  city.  The  worms,  however,  were  unfortu- 
Mtely  received  by  Mr.  Carter  alter  they  had  hatched,  and  their  being 
unproperly  cared  for  during  their  first  days  had  a  bad  effect  upon  their 
wibsequent  health  and  growth.  Some  of^the  choice  cocoons  were,  how- 
ever, used  for  the  production  of  eggs,  which  will  be  distributed  through- 
wt  the  State  during  the  coming  winter. 

In  previous  reports  we  have  mentioned  the  formation  of  the  California 
Silk  Culture  Association  and  of  the  State  board  of  silk  culture  of  Cali- 
ftrnia.  The  association  continued  in  its  original  form  until  the  begin- 
ning of  the  present  year,  when  it^  members  were  incorporated  aa  the 
"Ladies'  Silk  Culture  Society  of  California.''  The  old  association  was 
^ways  active  in  promoting  silk  culture  throughout  the  State,  and  the 
societj'  has  followed  in  its  footsteps,  distributing  literature,  silk-worm 
eggs,  and  food-plants  to  silk-raisers.  Soon  after  its  incorporation  the 
*wciety  was  presented  with  a  piece  of  land  containing  about  15  acres, 
stoated  in  Piedmont,  in  Alameda  County.  On  this  land  it  was  their 
intention  to  establish  a  model  sericultural  station.  In  this  object  they 
kaye  been  assisted  by  the  Department  of  Agriculture,  a  building  of 
witable  size  and  arrangement  to  serve  as  a  cocoonery  having  been 
cncted  at  Piedmont  in  the  month  of  June  last.  Here  it  is  intended  to 
M  OQt  plantations  of  food-plants  and  to  raise  a  small  crop  of  silk- 
^ntm  each  year,  with  three  distinct  objects  in  view.  The  first,  and 
Ptthips  the  most  important,  is  the  investigation  of  all  matters  of  aoien- 
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tific  interest  in  connection  with  silk  culture,  such  as  the  best  methods 
of  raising  silk-worms  and  their  food,  the  adai)tability  of  diflferent  food- 
plants  to  the  climate  of  California,  &c.    A  review  will  be  made  of  tbe 
researches  of  M.  l*asteur  into  the  diseases  of  silk- worms  in  the  light  of 
investigations  into  the  lower  orders  of  vegetable  life  that  have  been 
made  since  his  "Studies"  were  published.    These  and  a  great  many 
other  (]nestions  will  naturally  occupy  the  attention  of  the  expert  direc^ 
or  of  tlie  Piedmont  station.    Secondly,  during  the  silk-raising  season, 
pupils  will  be  taught  how  to  raise  silk-worms  after  the  most  approved 
and  economic  methods;  and  thirdly,  the  crop  resulting  from  the  annual 
experiments,  will,  if  suitable,  bo  used  in  the  production  of  silk- worm 
eggs,  to  be  distributed  gratuitously  to  the  silk-raisers  of  the  Pacific 
coast.    A  director  for  this  station  has  been  appointed  in  the  i)er80n  of 
Mr.  A.  Werner,  who  coHies  to  us  with  several  years'  experience  of  a 
similar  kind  in  Austria. 

The  State  board  of  silk  culture,  though  created  for  four  years,  had 
funds  a])propriatcd  for  its  use  for  two  years  only.  These  funds  were 
exhausted  some  months  before*,  the  biennial  period  had  elapsed,  and  the 
active  work  of  the  board  came  to  a  premature  end.  This  board  was 
succeeded  by  a  new  one  created  in  accordance  with  an  act  approved 
]\larch  18,  1885,  which  appro])riated  85,000  per  year,  for  two  years,  for 
the  encouragement  of  silk  culture.  In  pursuance  of  this  law  the  pres- 
ent board  is  now  acting  under  the  presidency  of  Mrs.  Olive  M.  Wash- 
burn. The  first  board  established  an  experiuiental  and  educational  fil- 
ature in  the  city  of  San  Francisco.  At  this  filature  there  were  received, 
from  the  crop  of  1883,  509  pountls  of  cocoons,  and  from  that  of  1884, 753 
pounds.  Although  it  was  estimated  that  the  State  produced  1,500 
pounds  of  cocoons  during  the  ibrmer  season,  the  estimate  appears  to  be 
excessive,  competent  judges  giving  it  as  their  opinion  that  two-thirds, 
at  least,  of  the  croj)  was  purchased  at  the  State  filature.  On  Jane  22, 
1885,  the  new  board  reopened  this  establishment,  which  had  been  tem- 
l)orarily  closed  for  lack  of  funds  to  carry  it  on,  and  the  report  of  tlie 
filature  committee  of  the  board,  just  published,  informs  us  that  44 
pounds  of  silk  had  been  reeled  there  during  the  present  summer.  The 
school  has  consisted  of  19  pupils,  who  have  attended  at  different  times 
and  been  taught  to  reel  silk  b^-  an  expert  Italian  operative.  The  Cali- 
fornia cocoon  crop  of  the  ])ast  season  is  estimated  at  but  250  pounds. 
No  reason  is  ascribed  for  this  falling  off  in  the  ])roduction.  The  State 
board  has  distributed  a  large  quantity  of  sericultural  literature,  and 
the  old  organization  was  instrumental  in  the  delivery  of  several  lectures 
and  addresses  ui)on  silk  culture  in  different  parts  of  the  State.  The 
board  has  recently  placed  $400  at  the  disposition  of  the  Ladies'  Society 
for  the  improvement  of  its  land  at  Piedmont. 

An  effort  was  made  last  winter  by  Mr.  Joseph  Keumann  and  some 

of  his  Jissociates  to  launch  the  "  California  Silk  Culture  Development 

Company,-'  with  a  ca[)ital  of  $100,000.    The  attempt  was  a  failure,  as,  in 

our  opinion,  all  attempts  to  exploit  silk  culture  on  a  large  scale  wilUJC- 

\  curious  error  was  made  in  their  prospectus,  curious  because  it  i* 

iften  made  and  often  goes  undetected.    This  is  the  calculation  of  the 

)roduction,  ])er  ounce,  of  t^i^g»^  such  as  would  be  proper  for  fre^h  cocoons, 

md  the  estimation  of  their  value  as  that  of  dry  cocoons.    The  miscon* 

'option  that  will  arise  from  such  figures  will  be  understood  when  itU 

.membered  that  cocoons  lose,  in  drying,  two-thirds  of  their  onginft 

veight,  and  that,  therefons  for  the  same  quality  of  cocoons,  they  aP 

-^^'tU  thiee  times  an  much  per  pound  when  di'y  as  when  first  made. 


REPORT  OF  THE  ENTOMOLOGIST.  221 

E  PRECAUTIONS  NECESSARY  IN  THE  PRODUCTION  OP  PURE 
;iLK-WOUM  EGGS,  AND  IN  PROPERLY  WINTERING  THEM. 

mch  accurate  kuowledge  as  we  have  of  the  diseases  affectiDg  the 
ry  silk-worm  we  are  largely  indebted  to  the  French  savant,  Louis 
r,  who  made  them  the  subject  of  exhaustive  researches.  He 
when  he  turned  his  attention  to  the  matter,  a  long  list  of  maladies 
marks  of  distinction  were  anything  but  clearly  drawn.  After  a 
study  of  these,  however,  he  writes:  *'  I  ought  to  say  that  I  know 
ir  well-marked  diseases  among  silk- worms.  They  are  the  gras- 
lie  mxiscardine^  the  Jlacherie^  and  the  pebrine.  All  others  appear 
o  be  merged  in  these."*  Tlie  lirst  two  can  be  easily  disposed  of, 
grasserie  never  appears  in  the  moth  and  cannot,  therefore,  afl'ect 
js.  The  muscardine^  though  it  may  be  so  slightly  developed  that 
rni  is  permitted  to  spin,  will  invariably  destroy  the  chrysalis, 
he  disease  can  never  originate  at  this  state,  as  the  insect  is  pro- 
by  its  cocoon.  Tlie  moth,  if  kept  free  from  larvae  affected  with 
ease,  is  never  afflicted  with  the  muscardine.  Her  eggs,  therefore, 
contain  its  spores.  But,  in  the  flacJierie  and  the pebrme,  we  have 
leases  so  contagious  and  so  destructive  that  it  is  necessary  to 
them  by  stringent  and  thorough  measures. 

FLACOIDITY   (FLACHERIE). 

)1o7i}8  and  Covscqncncfs. — Before  treating  of  preventives  or  reme- 
3wever,  it  will  be  w  ell  to  de^cribe  the  symptoms  of  the  two  dis- 
ind  the  moans  of  detecting  them,  so  that  the  measures  which  it 
ssary  to  take  in  order  to  obtain  eggs  free  from  their  influence, 
5  better  understood.  When,  after  the  worms  have  passed  their 
molt,  and  are  eating  well  and  regularly,  they  have  all  the  appear- 
:*  perfect  health  and  vigor  and  the  silk  raiser  feels  full  confidence 
success  of  his  crop,  some  will  often  be  seen  to  crawl  to  the  edges 
trays,  and  lie  there  languid  and  without  motion.     But  for  the 

their  wonted  activity  and  the  cessation  of  their  naturally  vora- 
ppetite,  one  would  still  thiuk  the  worms  in  full  possession  of  per- 
alth,  for  they  still  retain  all  the  outward  perfection  of  form  that 
re  remarked  above.  In  color  they  have  i)erhaps  become  some- 
lore  rosy,  especially  if  the  disease  is  in  a  violent  form.  On  touch- 
em,  however,  we  find  them  soft,  and  even  in  this  seemingly 
ndition  they  are  often  dead.     Had  the  worms  been  carefully  ob- 

at  this  time,  it  would  have  been  seen  that  the  beating  of  the 

vessel  was  gradually  becoming  slower,  and  that  it  finally  stopped 

ther;  and  that  the  worm  was  excreting  a  dirty  liquid  which  soiled 

il  orifice  and  gradually  closed  it.    Before  many  hours  are  passed 

in  begins  to  shrivel  and  draw  in  around  the  fourth  and  fifth  joints 

body,  viz,  those  two  lying  between  the  set  bearing  the  legs  i^roper 

e  set  bearing  the  prolegs.    Later,  at  this  restricted  point,  the 

begins  to  turn  brown,  then  black,  and  the  whole  worm  is  soon  in 

Tinced  state  of  putrefaction.    Then,  and  even  before  the  death  of 

>nn,  a  sour  odor  is  i^erceptible  in  the  magnanerie^  due  to  the  fatty 

acids  exuded  by  the  victims  to  the  disease.     Should  the  malady 

ihe  insects  at  a  later  period,  when  the}'  are  ready  to  spin  their 

the  same  languishing  air  will  be  observed ;  they  will  show  a 

etc  crawl  up  into  the  arches,  and  will  be  seen  to  gather  around 

•"  ^udes  Sur  la  Maladie  des  Vers  a  Soie,^*  vol.  i,  p.  225. 
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their  base  seeking  some  x)lace  to  spin  their  cocoons  which  it  Teqairesno 
exertion  to  attain.  Many  of  those  which  reach  the  branches  stretch 
llieinselves  out  motionless  on  the  twigs  and  die  there  They  are  to  be 
seen  later  hanging  by  their  prologs  in  different  states  of  putrefoctiGn 
(Plate  II,  Fig.  1).  When  these  symptoms  arc  observed  we  may  be  raw 
that  the  worms  are  attaekod  by  tlacci<lity  (Jfacheric). 

Nature  and  Trratmenf. — A  AiU  discussion  of  the  causes  of  and  treat- 
ment for  this  disease  will  be  given  in  Bulletin  No.  9,  of  this  Divisiou. 
Our  present  object  is  only  to  describe  the  indications  of  the  malady  with 
such  fullness  that  it  may  be  readily  known  to  the  silk-raiser.  Where 
the  symptoms  given  above  are  not  sulliciently  obvious,  and  where  it  is 
necessary  to  make  assurance  doubly  sure,  a  microscopic  examination  of 
the  intestines  of  the  sick  worm  should  be  resorted  to.  Here  will  be 
found  masses  of  undigested  food,  and  the  coats  of  the  intestines  will  be 
found  to  be  opaque.  Here,  too,  the  microscope  reveals  the  parasites 
ordinarily  attending  ])utre1action,  chief  among  which  is  a  bacillus,  seen 
sometimes  with  and  sometimes  without  a  bright  nucleus.  There  also 
exists  a  special  form  of  ferment,  not  unlike  that  which  accompanies  the 
formation  of  vinegar  (Mycoderma  accti  Pasteur),  which  is  found  in  short 
chains,  the  links  of  which  are  almost  spherical  in  form  (Plate  III,  Fig.ll. 
These  two  parasites  are  sometimes  found  together  and  sometimes  sepa- 
rately.  When  the  bacillus  is  abundant  death  quickly  follows  its  ap- 
pearance, and  the  disease,  spreading  rapidly,  will  sometimes  destroys 
whole  scliool  in  a  single  day.  At  times  this  bacillus  ai)pears  so  sliorta 
time  before  the  spinning  of  the  cocoon  that  the  worms  are  able  to  mcun* 
into  the  branches,  and  even  make  their  cocoons  and  become  chr 
lides.  Then,  however,  the  disease  overcomes  them  and  their  pntrefa 
produces  foul  cocoons.  This  case  is,  however,  more  rai-e,  and  in  genenu 
the  bacillus  is  not  oftim  found  in  the  chrysalis.  When  the  fern 
alone  ai)pears,  the  disease  progresses  dilVenuitly.  The  worms  then  shof 
the  same  languor  on  the  ap])roach  of  the  spinning  period,  and  the  sanu 
indisposition  to  make  their  cocoons;  but  even  then  they  mount  th( 
branches,  perform  their  work  of  spinning,  are  transformed  Into  chryw 
lides,  and  these  into  moths  which  may  have  a  fine  appearance.  Tb< 
silk  crop  may  even  be  exceptionably  good;  but  where  this  state  h* 
existed,  when  the  worm  has  been  without  its  usual  agility  at  the  spin 
ning  time,  where  it  has  shown  this  a[)parent  laziness,  then,  tlioagh 
iiocoons  be  of  the  firmest  and  the  moths  the  tinest,  still  there  will  e:  « 
weakness,  a  constitutional  debility  that  will  show  itself  in  the  next  j 
t^ration.  This  is  the  only  way  in  which  Haccidity  is  hereditary',  ini 
])redisposition  of  the  worm  to  succumb  to  disease  on  accoant  of  thew 
fection  which  weakened  but  which  did  not  kill  the  parent. 

When  these  apparent  troubles  are  seen,  we  need  look  no  farther  fc 
signs  of  the  malady,  but  at  once  reject  the  stock  as  unfit  for  reproductioi 
But,  as  it  is  not  always  jiossible  for  the  egg-producer  t(r  have  thn 
watched  the  rearing  of  the  worms,  it  will  be  well  to  describe  a  meao 
by  which  flaccidity  niay  be  detected  in  the  chrysalis,  so  that  if  thostoc 
be  unfit  for  egg  production  the  cocoons  may  be  stifled  and  their  valo 
not  injured  by  the  emergence  of  the  moth.  For  this  purpose  we  can  d 
iio  better  than  give  a  translation  of  the  instructions  published  by 
Pasteur  on  this  point,  with  their  accomi>anying  illustrations.*  They  ai 
'<«  follows : 

'^  Cut  away  the  wall  of  the  thorax  of  the  chrysalis  with  fine  scissoi 
V)  shown  in  Plate  II,  Fig.  '2,  so  as  to  n^veal  the  stomach  «.     Draw  th 


i^U'^^  5"-  '-  Maladic  dcs  Vira  d  Soie,  vol.i,p.  833. 
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I  a  pair  of  tweezers.  The  restricted  part  of  the  digestive  tube, 
nites  the  stomach  with  the  urinal  sack,  w,  should  then  be  cut. 
erior  part  of  the  digestive  tube  now  alone  holds  the  stomach  in 
ad  this  easily  gives  way.  Lay  the  small  ball  thus  withdrawn  on 
Jide  and  scratch  away  the  very  soft  fatty  envelope  which  covers 
rior.  Of  this  interior  substance  take  a  ])iece  as  big  as  the  head 
,  wash  it  with  a  drop  of  distilled  water,  and,  placing  it  upon  a 
th  a  cover-glass  over  it,  examine  it  with  a  microscope  magnify- 
it  four  hundred  diameters.  With  a  little  experience  this  work 
done  very  rapidly.  It  would  be  well  to  take  out  at  the  same 
)  stomachs  of,  say,  twenty  chrysalides,  and  lay  them  on  as  many 
des.    ♦    ♦    • 

first  few  days  after  the  formation  of  the  chrysalis  the  contents 
:oniach  are  generally  very  liquid,  which  makes  their  extraction 
Qient.  It  is  better  to  make  these  observations  seven  or  eight 
er  the  spinning  begins,  when  the  matter  will  be  found  to  have 
nsistence.  •  ♦  •  l^late  III,  Fig.  1,  shows  the  appearance 
?rment  found  in  flac'cid  chrysalides  under  a  mngnifying  i)ower 
hnndred  diameters.  It  is  associated  with  the  debris  of  leaves, 
of  the  trachen,  and  chloropbyl  cells.  These  matters  ordinarily 
my  the  little  ferment  in  the  stomach  of  the  chrysalis  because  of 
mpleto  digestion  of  the  leaf  whenever  it  is  submitted  to  fermen- 

p:6imiNE. 

"cms. — <*Thc  disenso,  pcbrinc^  shows  itself  outwardly  by  the 
igaway  of  the  worms  and  their  ineciuality  of  size ;  eating  little, 
not  grow  us  large  as  when  in  tlieir  normal  state.  At  the  end 
days  blac.k  si)ots  freciuently  make  their  appearance  on  the  skin, 
ing  punctures  or  burns."*  Plate  JI,Fig.  1,  *' represents,  twice 
iral  size,  the  anterior  part  of  the  body  of  sick  worms  covered  with 
B  of  which  I  treat.  In  one  of  the  worms,  a,  they  are  just  becom- 
ble,  and  the  eye  should  be  aided  by  a  magnifying  glass  to  render 
stinct ;  the  other,  ft,  shows  them  farther  advanced,  easily  recog- 
with  the  naked  eye,  if  tlie  worm  bo  examined  with  a  little  at- 
Finally,  Fig.  3  shows  one  ring  spotted  with  the  p^brlne,  mag- 

>  six  diameters.  For  this  cut  was  chosen  a  worm  bearing  two 
f  marks,  one  with  clear  cut  edges,  the  otiiers  surrounded  with  a 
The  tirst  are  wounds,  the  others  tlie  true  spots  belonging  to  the 
and  serving  as  an  indication  of  its  existence,  if  not  always,  at 
der  many  circumstances.  The  lialos  in  question  have  generally 
ish  tint ;  they  must  be  observed  through  a  magnifying  glass  to 
leen.^'f  "The  anal  horn,  the  i)rolegs,  the  soft  parts  between  the 
e.  especially  subject  to  these  black  spots.  In  the  interior  of  the 
ieroscopic  observation  reveals  the  presence  of  innumerable  cor- 
of  an  ovoid  shape  (Plate  III,  Fig.  ii),  filling  the  cells  of  the  walls 
tomach,  those  of  the  silk  glands,  the  muscles,  the  fatty  tissue, 
I,  the  nerves,  in  a  word,  all  the  portions  of  the  body.    There  are 

>  many  of  them  that  the  cells  of  the  silk  glands  become  swollen 
Ite  and  a])pear  to  the  naked  eye  to  be  sprinkled  over  with  chalky 
the  silky  liquid  always  remains  exempt  fi"om  this  parasite,  but 

h  less  abundant  than  when  the  worm  is  in  a  healthy  state.^  J 

•Mnillot.  Lemons  sitrle  Vers  (t  soie  du  MuHery  <fc.,  p.  96. 

t  Pasteur,  Etudes^  ^-c,  p.  15. 

X  M*iUot,  Lagons,  ^c,  pp.  9<5,  97. 
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Id  addition  to  thci^e  exterior  symptoms  it  is  noticed  tbat  tbc  proleiis 
do  not  seem  to  attach  themselves  easily  to  objects.  lu  tboclirysjilistlie 
abdomen  is  very  much  swollen  and  the  rings  stretched,  while  in  the 
moth,  part  of  the  body  and  the  wings  have  a  leaden  col«r.  This  must 
not  be  confounded  with  a  certain  natural  brownness  which  some  healthy 
moths  exhibit  and  which  extends  over  the  whole  body. 

Tests  for  the  Determination  of  Febrine. — The  corpuscles  mentioned  m 
the  above  quotation  are  found  in  all  the  stages  of  the  insect's  life  from 
the  egg  to  the  moth,  whence  they  again  pass  from  the  mother  iiitothd 
eg^!;.    The  disease  is,  therefore,  strictly  speaking,  more  hereditary  than 
is  Saccidity,  which  passes  from  one  generation  to  another  only  in  aiiiudi- 
rect  manner,  as  already  described.    It  has  been  found  that  corpuscles 
in  the  male  cannot  ati'ect  the  eggs,  and  that  the  disease  passes  from  the 
female  only.    Pasteur  took  advantage  of  these  points  in  his  system  of 
microscopic  selection.    By  making  an  examination  of  the  female  moth 
he  was  enabled  to  predict  that  if  she  were  pebrinous  her  issue  would 
also  be  affected  with  the  malady,  while  if  she  were  healthy  the  fggs 
also  would  be  free  from  its  germ.    He  found,  if  the  pebrine  were  con- 
tracted after  the  fourth  molt,  that,  under  ordinary  circumstances,  the 
larva  would  show  no  external  signs  of  it,  while  tiie  moth,  and  there- 
fore her  issue,  would  be  found  to  be  swarming  with  corpuscles.    It  is 
wise,  if  the  stock  is  to  be  used  for  reproduction,  to  microscopically  ei- 
amine  some  of  the  worms  which  spin  last,  in  seai*ch  of  the  parasite. 
If  any  of  the  school  are  diseased,  these  laggards  will  most  certainly  be. 
Unless  the  insects,  therefore,  be  submitted  to  examination  at  this  time 
or  while  in  the  chrysalis  state,  the  silk-raiser  may  have  no  meaos  cf 
ascertaining  whether  or  not  the  i^ebrine  exists  until  the  contents  of  the 
moth  are  placed  under  the  microscope,  when  it  will  bo  too  late  to  stifle 
the  cocoons.    There  is  none  of  the  languor  in  p<^brinons  worms  \yhich 
is  found  in  the  flaccid  larvie  just  before  spinning.    The  sericultoriflt 
therefore,  who  wishes  to  obtain  good  stock,  \«ill,  if  wise,  make  the  ex- 
amination of  the  larva  and  afterwards  follow  up  the  process  throngh 
the  different  operations  to  be  hereinafter  described. 

Isolation  and  Examination  of  the  Moths. — If  left  to  themselves  Ito 
insects  remain  in  the  chrysalis  state  for  from  two  to  three  weeks  in  our 
ordinary  summer  weather.  This  development  may,  however,  be  has- 
tened or  retarded  by  increasing  or  lowering  the  temperature.  This 
fact  is  taken  advantage  of  to  obtain  a  few  adult  insects,  which  may  be 
microsc()])ically  examined  before  the  whole  lot  becomes  fully  developed. 

We  were  very  much  i)leased  with  Maillot's  method,  which  he  explained 
and  exhibited  to  us  at  Montpellier,  in  1884,  and  here  give  a  description 
of  it  in  his  own  words:  *' Three  or  four  days  before  the  cocoons  are  taken 
from  the  branches,  we  take,  here  and  there,  from  the  early  spinners  as 
well  as  from  the  late,  several  hundred  cocoons;  as,  for  example,  five 
hundred  from  a  lot  of  90  pounds.  This  sample  should  be  placed  in  an 
oven  or  warm  room,  where  it  will  be  kept  day  and  night  at  a  tempera- 
ture of  from  lOOo  to  llOo  F.,  and  a  high  degree  of  humidity.  In  this 
way  the  formation  of  the  moths  is  hastened.  As  during  this  time  the 
cocoons  of  the  lot  itself  are  remaining  at  a  temperature  of  from  75^10 
90^,  and  often  during  the  night  at  even  lower  temperatures,  we  shall 
still  have  time  to  stifle  them  if  the  lot  is  discarded,  or  to  string  them 
i»»<^o  chains  if  on  the  contiary  it  proves  healthy. 

''Every  two  days  we  take  ten  chrysalides  from  the  sample  and  ex 
me  them  microscopically  for  (!orjMiscles.    If  we  tind  them  in  thet 
Mght  or  *^en  days,  no  matter  in  how  small  quantities,  we  can  be 
.»nt  M      )ronortion  '^     )ebrinous  moths  will  be  considerable.    Vvjd 
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chrysalides  are  mature,  which  is  easily  seen  by  their  eyes  becoming 
k  and  the  eggs  harder  to  break  under  the  pestle,  and  also  that  some 
lem  are  turning  into  moths,  we  proceed  to  the  definite  examination, 
crush,  one  by  one,  the  motlis  which  have  come  out  and  the  chrysa- 
» which  remain,  and  search  for  corpuscles;  the  per  cent,  which  is 
1  found  will  not  differ  material] v  from  that  which  exists  in  the 
lelot."* 

le  examination  of  the  chrysalides  here  mentioned  may  be  made  in 
manner  already  described  when  searching  lor  the  ferment  of  flac- 
y  and  at  the  same  time. 

x>ceeding  now  with  stock  of  which  the  purity  has  been  ascertained 
ne  or  more  of  the  ditlerent  methods  of  observation  above  described, 
;»coous  should  be  selected  for  each  ounce  of  e^gs  that  it  is  desired 
roduce.  In  making  this  selection  great  care  should  be  exercised  in 
Qg  only  cocoons  that  are  line  in  texture  and  firmly  made.  This 
less  is  one  of  the  prerequisites  of  a  lirstclass  cocoon.  What  is 
at  by  this  difference  in  texture  will  be  seen  by  an  examination  of 
e  lY,  Figs.  3  ar.d  4,  the  former  being  fine  and  the  latter  coarse, 
firmness  of  the  cocoon,  depending  as  it  does  on  the  amount  of  silk 
rh  it  contains,  is  an  indication  of  the  vigor  of  the  worm  and  another 

to  be  considered  in  selecting  stock  ibr  reproduction.  Jiules  have 
I  given  for  the  determination  of  the  sex  of  the  inclosed  insect,  and 
ng  them,  perhaps  the  most  common,  is  the  assertion  that  those 
are  constricted  at  the  middle  (Plate  1 Y,  Fig.  3)  contain  males,  while 
e  not  constricted  (Fig.  4)  contain  females.  This,  however,  may  be 
rded  as  an  indication  rather  than  a  fixed  rule,  and  there  are  races 
hich  the  cocoon  is  almost  uniformiv  constricted  and  others  where 
reverse  is  true.  But  this  careful  si'lection  for  sex  is  comparatively 
ijiortant,  and  we  consider  it  wiser  to  choose  the  cocoons  in  relation 

ir  firmness  and  texture  and  trust  to  chance  to  bring  as  many  male 

15  as  female.  Double  cocoons,  where  two  worms  have  spun  to- 
er,  should  never  be  used  in  egg-making. 

16  proper  cocoons  haviiigthus  been  selected  they  should  be  strung 
I  stout  threads  about  3  feet  long.  Care  should  be  taken  not  to 
i  the  chrysalides  with  the  needle  while  ])assing  it  through  the  end 

cocoon  in  making  the  chains.     These  chains  should  then  be  hung 

cool,  darkened  room,  while  waiting  for  the  moths  to  emerge.     They 

1  not  be  placed  near  any  object  which  would  be  soiled  by  the 

:dons  emitted  by  the  moths  on  their  emergence  from  their  cocoons. 

•evious  to  this  emergence  there  should  be  prepared  for  each  ounce 

jgs  to  be  produced,  ibout  one  hundred  small  bags  of  tine  muslin 

i?se  cloth  makes  a  good  material),  made  in  the  following  manner: 

the  cloth  in  i)ieces  3  by  G  inches,  then  fold  one  end  over  so  as  to 

?  a  single  edge  of  about  three-quarters  of  an  inch,  as  shown  in  Plate 

Fig.  1.    This  should  be  sewn  up  into  a  bag  with  the  upper  end  open 

then  turned  inside  out  so  that  the  seams  will  cause  the  sides  to 

e.    Thus  comj)letetl  they  are  called  *' cells."    The  cells  should  be 

on  a  cord  stretched  across  the  room.     Some  trouble  having  been 

Tienced  in  keeping  the  moth  from  crawling  out  of  the  cell  at  either 

of  the  pin,  which  is  the  method  of  closing  it  shown  in  the  figure, 

me  shown  in  Plate  IV,  Fig.  2,  was  adopted  in  this  office.    This 

9  in  clamping  the  bags  in  fours  between  two  sticks  of  wood,  rough 

about  one-half  by  one-quarter  iuch  through,  and  14  inches  long. 

>ound  together  by  rubber  bands  and  may  be  laid  fteross  par- 

**  Maillot,  Lfcons,  cfc.,  p.  250. 
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allol  wires  stretchod  across  the  room  at  about  13  inches  apart.  3L 
PasttMir  Riij^^estts  that  a  simple  piece  of  cloth  about  4  inehea  square  be 
used  instead  of  the  sack.  The  moth  lays  her  eggs  on  this  and  is  then 
retained  by  being  fastened  to  the  cloth,  the  comer  of  which  is  turned 
up  over  her  and  a  pin  passed  through  it  and  over  her  wings.  Some 
trouble  has  been  ex])erienced  by  this  i)rocess,  as  the  egQHy  if  notproi)crly 
<»'unMn«d  to  the  clotv),  will  soniet  inn^s  fall  (vlf  and  be  lost,  and  the  moths, 
not  being  confined  as  in  tiie  sacks,  will  wander  to  other  cloths  and 
get  their  eggs  mixed  with  those  of  other  moths,  which  would  bedetii- 
mental  to  the  microscopical  selection  to  be  hereafter  described.  It  has 
the*  advantage,  hrjwever,  of  enabling  the  microscopist  to  avoid  the  labor 
of  turning  the  sar-ks. 

The  mollis  enn^ge  from  the  cocoons,  as  a  rule,  from  5  to  8  o'clock  in 
the  morning.  At  the  latter  hour  many  of  them  will  be  found  coupled 
and  clinging  to  the  chains.  These  should  be  carefully  taken  by  the 
wings  and  ])laced  uimn  a  table  by  themselves,  the  single  moths  being 
I>iaced  upon  another  tabh^  where  they  will  cou[ile  if  the  sexes  aie 
evenly  divided.  They  should  then  be  transferred  to  the  other  table  as 
the,  Ihittering  of  the  male  moths  is  ai)t  to  disturb  the  couples.  These 
should  be  left  together  until  4  or  5  o'ch)ck  in  the  Hftemoon,  when  they 
may  bo  separated  by  drawing  them  gently  apart  by  the  wings.  Thefr 
males  should  then  be  ])laced  in  the  cells  or  upon  the  cloths  already  de- 
scribed, where  they  will  at  once  commence  their  egg  laying,  completing 
it  in  about  thirty-six  lionrs.  .Most  of  the  nudes  may  then  be  thrown 
away,  though  it  may  be  wise  to  keep  a  few  of  the  more  active  ones  to 
compensate  for  any  superbundanceof  females  in  the  issue  of  thefollof- 
ing  day.  But  little  ditliculty  will  be  encountered  in  distinguishing  the 
sexes,  the  males  being  noticreable  by  their  smaller  abdomens,  more  ro- 
bust antennie  and  by  their  greater  activity. 

When  the  eggs  have  Ix'en  laid,  the  niit;roscopical  examination  of  tie 
moths  should  be  made  with  a  view  to  as(!ertaiuiug  whether  or  no  thtf 
are  afilicted  with  pebrine.  The  entire  moth  should  be  gronnd  np  witt 
a  few  drops  of  distilled  water  in  a  small  glass  mortar  (2-ounce  is  a  ooo* 
venient  size).  A  drop  of  this  water  is  then  taken  with  a  medicinedro|H 
per  and  ])laced  upon  a  glass  slide  with  a  cover-glass  over  it.  It  is  then 
microscopically  examined  with  a  power  greater  than  three  hundred  di* 
ameters.  Plate  III,  Fig,  2,  shows  a  field  very  highly  charged  with  tho 
corjjuscles  of  the  pebrine.  When  the  moths  are  allowed  to  lie  befiM* 
examination  for  some  time  after  their  death,  they  will  be  found  to  con- 
tain other  germs  peculiar  to  i)ut refaction.  These  do  not  indicate  aof 
disease  that  would  allect  the  egg  or  it«  issue;  nor  does  their  presenoe 
imply  any  lack  of  vigor  in  the  parents.  They  are  simply  post  morin^ 
parasites.  Great  care  should  be  taken  in  cleansing  the  mortar,  pcstlo 
and  other  implements  before  making  an  examination,  by  washing  them 
in  an  abundance  of  wat(»r  and  rinsing  them  thoroughly  with  distilled 
water.  In  making  the  above  examination  only  the  C/Orpuscle  of  pibriM 
need  be  looked  for.  The  bacilli  and  ferments  of  flaccidity  are  rareif 
found  in  the  moth. 

The  corpuscle  of  the  pdhrlne  is  generally  oval,  though  sometimes pea^ 
sha])ed  in  form,  being  from  3  to  4  m*  on  its  greatest  axis  and  about  0D6- 
lalf  that  length  on  tiie  shorter.  It  is  generally  found  singly  Thefe^ 
'•lent  of  (laccidity  is  nsually  found  in  sliort  chains,  whose  links,  almofil 
4)herical,  have  a  diameter  of  about  1  fi.  The  two  organisms  were  ven 
t;enerally  confoumled  twenty-live  years  ago,  and  much  confusion  ; 
{)revails  among  writeis  in  relerence  to  them. 

'  "  —  U.0U1»"°»  =  0.00004  inoU. 
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WINTERING  THE  EGGS. 

:g  of  the  silk- worm  moth  is  of  a  brifjht  yellow  color  when  laid. 
X)perly  fecundated,  it  turns  gradually,  in  five  or  six  days,  to  an 
bluish  gray,  or  sometimes  to  an  earthy  yellow.  If  sterile  it 
»  original  hue.  It  is  oval  and  slightly  flattened  in  shape,  being 
on  one  side.  Near  one  end  a  small  spot  may  be  observed, 
led  the  micropyle^  and  is  the  opening  through  which  the  fecun- 
ijuid  is  injected  just  before  the  Qgg  is  deposited  by  the  female, 
cundation  and  before  deposition  the  egg  is  covered  with  a 
rarnish  which  closes  the  micropyle  and  serves  also  to  stick  to 
t  upon  which  it  is  laid.  It  is  at  the  raicro])yle  also  that  the 
rva  always  cats  its  way  through  the  shell.  The  mean  diameter 
jg  is  about  1  millimeter  (one  twenty  fifth  of  an  inch)  though  it 
lib  the  race.  In  a  standard  ounce  of  25  grams  (28J  grams 
voirdupois)  there  are  about  50,000  eggs  of  the  small  Japanese 
,500  of  the  ordinary  yellow  annual  varieties,  and  from  30,000 
in  the  races  with  large  cocoons.  The  si»ecific  gravity  of  the 
lightly  greater  than  water,  Haberlandt  having  placed  it  at  1.08. 
gs  may  be  removed  from  the  cloths  on  which  they  are  laid  by 
:hem  some  time  in  water,  which  softens  the  varnish  surrounding 
d  then  scraping  them  oft'  with  a  x)aper  cutter  or  an  ordinary 
fe. 

changing  color  the  contents  of  the  egg  undergo  a  chemical 
ibsorbing  oxygen  and  giving  off  carbonic  acid.  This  absorption 
u  i«  very  active  during  the  first  six  days,  after  which  it  rapidly 
and  continues  at  a  very  low  figure  during  the  months  whidb. 
the  hatching.  The  eggs  should,  therefore,  be  wintered  in  such 
r  that  they  may  have  plenty  of  air ;  otherwise  their  development 
jriously  interfered  with.  They  must  not  be  packed  in  too  thick 
at  should  be  spread  out  thinly.  For  these  reasons  the  eggs  at 
artment  are  kept  through  the  winter  in  boxes  of  perforated  tin, 
»m8  of  which  have  a  suihface  of  6^  square  inches,  each  box  oon- 
lot  more  than  one-quarter  of  an  ounce  of  eggs. 
mos])here  in  which  the  eggs  are  kept  should  neither  be  too  dry 
umid.  M.  Beauvais  found  a  saturation  of  50  per  cent,  to  be  the 
table  condition  of  the  air,  Jis  when  it  is  below  that  point  the 
f  the  Q^^  evaporate  so  rapidly  as  to  require  a  highly  saturated 
3*re  for  their  incubation.  Excessive  moisture,  ou  the  other  hand, 
it  the  formation  of  mold,  which  will  (piickly  injure  the  contents 
;g.  The  eggs  should  be  frequently  inspected,  and  whenever 
d  is  discovered  it  should  be  quickly  brushed  off  and  the  eggs 
to  a  drier  locality. 

natural  conditions  the  Q^g  undergoes  a  partial  development  as 

laid,  as  shown  by  its  changing  color.     After  ovipositiou,  and 

jected  to  cold,  the  eggs  of  the  annual  races  are  not  capable  of 

out.    This  is  the  rule,  althoughwe  often  find  in  a  batch  of  an- 

3  a  few  accidental  bivoltins  that  hatch  some  fifteen  days  after 

laid.    The  number,  however,  is  very  slight,  and  it  has  been  de- 

that  the  temperature  to  which  they  are  submitted  in  no  way 

3  result.    During  this  period,  which  we  will  call  prehibernal, 

1      '  be  kept  at  any  ordinary  temperature,  however  warm,  but 

y      e  submitted  to  the  cold  of  winter  a  certain  change  takes 

the  nature  of  which  has  not  as  yet  been  determined,  and 

nt  warming  may  then  result  in  hatching.    As  in  our 

u  days  aie  quite  frequent  in  late  winter,  it  becomes  of  the 
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greatest  moment  that  the  eggs  be  kept  below  the  hatching  tempeiatnie 
until  the  foliage  on  which  the  worms  are  to  feed  is  developing  and  dl 
danger  from  late  frosts  is  at  an  end.  The  period  of  hibernation  maybe 
lengthened  b}"  keeping  the  eggs  in  a  cool,  dry  cellar,  with  a  nortiierif 
exposure,  and  in  general  this  will  suffice.  Bnt  in  snch  a  case  the  tem- 
perature is  more  or  less  variable,  and  the  embryo  may  have  been  started 
in  its  development  only  to  be  checked  by  renewed  cold.  When  keptat 
a  uniform  low  temperature,  after  having  once  been  cooled,  development 
is  imi)orceptible,  and  when  afterward  exposed  to  the  proi)er  batcbing 
conditions,  the  resultant  worms  will  prove  more  vigorous.  Some  ex- 
periments made  in  Italy  during  the  last  few  years  seem  to  indicate  that 
additional  vigor  will  be  imparted  to  the  race  if  the  eggs  are  kept  at  a 
rather  high  temperature  during  the  prehibernal  period,  and  that  it  may 
be  well  to  prolong  this  period  artificially  up  to  the  first  of  January.* 
These  exi)eriments,  however,  have  led  as  yet  to  no  wide  application  of 
the  process. 

When  small  lots  of  eggs  are  to  be  wintered,  they  may  be  placed  in 
ordinary  boxes  in  the  cellar,  care  being  taken  to  observe  tlie  precautions 
noted  above  as  to  ventilation,  humiditj^,  and  temperature.  They  sbould 
also  be  protected  from  rats,  ants,  and  other  vermin.  But  where  great 
quantities  are  to  be  stored  it  will  be  well  worth  while  to  constroet 
special  hibernating  boxes,  where  the  requisite  conditions  may  beregu* 
lated  with  nicety  and  i)recision.  Such  an  one  has  been  constructed  diur* 
ing  the  past  summer  for  thia  office,  and  it  is  hoped  by  its  aid  that  eggs 
may  be  kept  from  hatching  until  well  into  the  summer.  It  is  UDneces- 
sary,  however,  to  give  a  description  of  it  here,  though  in  bur  next  an- 
nual report  it  may  prove  worth  while  to  summarize  the  resufts  obtained 
from  eggs  wintered  in  it. 

In  i)repariug  this  article,  we  have  profited  largely  by  the  work  of  M. 
Pasteur  upon  the  diseases  of  Silkworms,  and  upon  the  "Lessons''  of  M. 
Maillot,  director  of  the  French  sericultural  station  at  Montpellicr.  We 
would  recommend  this  latter  work  to  the  careful  attention  of  all  ailk- 
raisers  acquainted  wi):h  the  French  language.  On  account  of  their  ex- 
cellence we  have  (copied  from  Pasteur  the  figures  of  Plates  II  and  IHj 
and  from  lioman's  "Manuel  du  Magnanier,"  Fig.  1,  of  Plato  IV. 

MISCELLANEOUS  INSECTS. 

DESTRUCTIVE  LOCUSTS,  OR  "GRASSHOPPERS,"' 

Order  Orthopteraj  Family  Aorididjb. 

These  insects  have  occupied  rather  more  than  their  usual  share rf 
notice  during  the  year,  as  there  has  not  only  been  a  good  deal  of  injinj 
throughout  the  Atlantic  States  by  non-migratory  species,  but  spedil 
devastation  on  the  Pacific  coast,  as  also  in  i)art8  of  the  Northwest 

THE  ROCKY  MOUNTAIN  LOCUST. 

(CaJoptenns  sprettf^,  Thomas.) 

In  a  paper  read  before  the  late  meeting  of  the  American  Aasoci 

rbr  the  Advancement  of  Science,  we  remarked  that  "  plausible thoo 

_    __^^_— — ___^ —  —  - .  —  .  -   --  -  —  .*  ■       p 

*See  article  of  Victor  Rolhit,  oopie<l  from  II  Bacologo  iialiano  into  iJ9  Mmiiti 
«r-*««  T,-  ^na.  Oo+^bcr  17,  24,  31,  aud  November  7,  l«g5. 
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rated  to  show  that  there  is  a  certain  periodicity  in  locust 
a  connection  with  such  visitations  and  sun-spots.    How- 

I  '  ,  no  one  cognizant  of  the  facts  can  doubt  the  connec- 
wre  nous  locust  injury  and  business  depression,  or  that  there 

I  Ber  II  periodicity  in  wide-spread  locust  injury,  averaging 
rery  elei  years.  This  last  fact  may  explain  the  exceptional 
3nes8  ana  anxiety  which  locust  increase  has  this  year  caused 
the  farmers  of  the  trans-Mississippi,  as  more  than  the  average 
1       past  since  the  last  serious  devastations  began  and  just  a 

ice  their  height  was  reached." 
ive  each  year,  since  the  Government  investigation  of  the  species 
n  1877,  endeavored  to  accumulate  sufficient  data  to  predicate 
B  possibilities  for  the  ensuing  year,  though,  as  stated  in  our 
lual  report,  absence  from  the  country  and  other  reasons  pre- 
)ur  doing  so  in  1884. 

ts  came  quite  early  in  the  season  of  great  abundance  of  young 
tiatching  out  in  the  Platte  Valley  country,  and  they  were  suffi- 
(erious  to  justify  our  sending  out  one  of  the  agents  of  the  Di- 
'.  Lawrence  Bruner,  to  make  investigations  and  ascertain  the 
tiifl  reports  proved  that  the  fears  were  groundless,  as  the  young 
referred  to  proved  to  be  what  are  known  as  native  or  non-migra- 
ciee  which  were  unusually  numerous.     Later  in  the  season,  how- 

jrts  came  of  injury  by,  and  increase  of,  locusts  in  parts  of  the 
38t,  and  an  investigation  ordered  of  these  reports  proved  that 
ety  felt  by  the  people  of  the  Northwest  had  more  real  fonnda- 
[r.  Bruner's  report  of  this  investigation,  which  will  be  found 
he  reports  of  agents,  shows  that  not  only  were  the  non-migra- 
cies  very  abundant,  but  that  this  particular  spretus  had  greatly 
d  in  numbers  and  was  moving  in  flights  to  the  South  and  South- 
here  is  no  doubt  but  that  considerable  areas  within  that  country 
3n  stocked  with  eggs,  and,  should  the  weather  prove  favorable 
;  development,  there  may  be  considerable  injury  done  in  1886, 
irly  since  Mr.  Bruner  noticed  a  scarcity  of  natural  enemies.  But 
one  encouraging  side  to  this  rather  foreboding  outlook,  viz,  (1) 

heavy  r^ius  and  storms  which  prevailed  there  last  autumn 
judicial  to  the  insects,  and  (2)  that  under  the  most  favorable  con- 
.0  locust  increase,  the  injury,  for  the  various  reasons  given  in  the 
Report  of  the  United  States  Entomological  Commission,  and 
he  advance  of  settlement  and  cultivation,  can  never  be  as  wide- 
ks  it  was  between  1874  and  1877. 

THE   CALIFOUNIA  MIGRATORY  LOCUST. 

(Melanopltis  devastator  Scudder.) 

[ly  in  May  the  correspondence  of  the  Division  and  the  reports  in 

showed  that  the  people  of  California  were  becoming  alarmed 

inusual  injury  being  caused  by  some  locust  in  California.    The 

as  done  more  particularly  in  the  northern  portions  of  the  State, 

ecially  in  the  San  Joaquin  Valley.    At  first  there  was  a  good 

loubt  as  to  what  species  was  concerned  in  this  injury,  and  not 

^iraens  had  been  received  by  us  from  Profs.  C.  H.  Dwinelle  and 

rd  and  from  Mr.  C.  W.  Brooks,  was  the  species  properly 

[O  be  the  Melanoplus  devastator  (Plate  VHI,  J^\e^J,j  ^3y4i 

I      ccimens  were  from  Fresno  and  Yuba  Counties,  and  in- 

w  other  species,  associated  incidentally  with  devastatarj 
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and  notably  OaJoptefius  differentialiSj  a  species  occnrring  from 
Ian  tic  to  the  Pacific,  and  which,  though  ordinarily  sedentary,  is  ci 
under  exceptional  circumstances  of  extended  flights.*  Feeling  t 
portance  of  the  subject  to  the  California  people,  Mr.  D.  W.  Coqt 
of  Anaheim,  was  commissioned  and  instructed  to  make  a  thoroc 
vestigation  of  the  occurrence  cited. 

Mr.  Coquillett's  report  is  included  among  the  reports  of  agent 
it  will  be  unnecessary,  therefore,  to  go  into  any  details  here.  Mr. . 
Koebele  was  also  commissioned  to  make  observations  at  Folsoi 
some  notes  from  him  are  also  added. 

We  may  remark,  however,  that  although  Mr.  S.  H.  Scudder, 
original  characterization  of  Melaiioplus  devastator yCOTTectlyini'em 
this  species  "  probably,  rather  than  M,  atlaniSy  is  the  source  of  n 
the  damage  to  crops  in  California,"  t  yet  this  is  the  first  year  in 
it  has  been  reported  and  recognized  as  an  injurious,  and  at  th 
time  migratory,  species.  Tn  consideriug  the  injurious  species 
Pacific  coast,  in  the  First  Heport  of  the  United  States  Entomo 
Commission,  this  si)iH'ies  was  not  mentioned.  Subsequent  i 
showed,  on  tlie  contrary,  that  Camnvla pellucida^  Scudder,  was  th 
culprit.J  In  fact,  this  wa.s  the  species  that  did  the  injury  in  18 
1879,  as  will  be  seen  by  the  correspondence  with  Mr.  0*.  G.  Lem 
Sierra  Valh^y,  Cal.,  and  by  other  data,  recorded  on  pages  "^ 
of  the  SeconM  Ko])ort  of  the  Commission.  The  specimens  trans 
to  us  from  Sionii  Valley  and  other  places  in  1878  and  1879  by  Mi 
mon  proved  to  hn  Camnula  peUucida^  but  a  few  specimens  of  a 
species  which  Mr.  Leinmon  calls  *'a  suspicious  species,  which  I 
Caloptenvfi  ntlan  is,'-  provcMl  to  be  M,  devastator.  This  last  was  alsc 
by  Dr.  Packard  on  his  Western  trip  in  1877,  and  is  figured  on  Pla 
Figs.  2,  3,  10,  and  20  of  the  Second  Keport  of  the  Commission. 

It  was  rather  remarkable,  therefore,  to  find  Melanoplus  devasia 
chief  culprit  the  present  year.  For,  while  other  species,  sotne  o: 
common  to  the  Atlantic  coast,  as  will  be  seen  by  Mr.  Ooqallle 
port,  wero  also  concerned  in  the  injury,  this  was  by  ftw  the  n 
merous,  as  the  observations  of  all  correspondents  and  the  spe 
received  boar  evidenee.  This  s])eeies  is  really  the  Pacific  coast 
sentative  of  our  IvoiiLy  Mountain  species,  or  M.  spretuSj  and  i 
many  of  the  longer  winged  specimens  resemble  it  so  closely  tha 
not  surprising  that  the  first  references  to  its  injury  the  presen 
were  under  this  name. 

In  all  essential  particulars  the  habits  of  devastator  are  identic! 
those  of  spretus. 

Geographical  Range. — Mr.  Scudder,  in  his  original  character 
(/.  c,  p.  40),  records  it  as  "being  especially  abundant  in  the  Shas 
ley,  and  found  also  at  Sisson's  (Packard)  and  Sauzalito,  Cal.  (Bel 
occurs  about  Lake  Tahoe,  Reno,  and  Oleu  Brook,  Xev.  (Packard 
was  taken  by  myself  si)aringly  at  Beaver  Brook  and  Morrison 
The  si)e('iniens  we  received  in  1879  from  Mr.  Lemmon  came  from 
/alley.  Sierra  County,  California.  Mr.  Bruner,  in  his  "  First  coi 
ion  to  a  knowledge  of  the  Orthoptera  of  Kansas,"  p.  138,§  records  t 


*  Soo  our  Srvonth  Annual  Koi)()rt  on  tin*  InsM'cts  of  Missouri,  pp.  153-155;  al 
^viii,  First  Keport  l.'iiit«:(l  States  Entomologieal  Commission 

I  Entomological  Notes,  vi,  p.  4t),  reprinted  from  Proceedings  Boston  Society 
ral  History,  vol.  xix,  1877-78. 

t  Second  Report  United  Slates  Entomological  Commission,  chapter  zU,  *'  IdK 
ges  in  California,"  pp.  242,  ff. 

'  WashbuTP  '^'^n     Mol.  Snrvoy  of  Kansas,  1885. 
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M  from  California  and  adjoining  portions  of  Oregon ;  also  oconrring 
Tooghont  Montana,  in  northern  Dakota,  in  Idabo,  and  northwestern 
'yoming.  He  also  refers  to  this  species  a  single  pupa  found  by  Mr. 
.  W.  Cragin  at  Garden  City,  Kans.  The  localities  in  California  from 
hich  we  received  the  species  during  the  past  year  are  as  follows: 

rysville,  Yuba  County ;  Sanders  and  other  points  in  Fresno  County; 
D,  Amador  County ;  Napa  Valley,  Napa  County ;  Atwater,  Mer- 

uoonty }  Folsom,  Sacramento  County ;  Valley  Springs,  Calaveras 
r. 
Vi  neteri  of  the  Species, — Even  to  an  experienced  entomologist  it 
KX  .  a  matter  of  extreme  difficulty  to  distinguish  among  themselves 
eioree  most  destructive  and  migratory  species  of  Melanoplm  so  far 
10^11  to  occur  in  the  United  States.    We  have  already  set  forth  and 

red  in  detail  the  distinguishing  traits  between  spretua  and  atlaniSj 
lu  devastator  is  in  many  respects  intermediate  between  them.  In  fact, 
6  chief  distinguishing  characters  of  importance  and  constancy  are  to 
)f«     d  in  the  structure  of  the  abdomen  in  the  male  sex.    The  follow- 

ire  the  differences  in  the  cerci  as  tabulated  by  Mr.  Scudder:* 

eerci  slender,  equal,  straight,  nearly  four  times  as  long  as  broad. ..  Af.  devastator, 
jerci  broad,  rarely  more  than  three  times  as  long  as  broad,  the 
•fivAl  half  bent  on  the  basal : 

Anal  cerci  more  than  twice  as  long  as  broad M»  atlanU, 

Anal  cerci  less  than  twice  as  long  as  broad M,  epretus. 

Slight  as  these  differences  may  ap])ear,  yet  experience  has  shown 
at  the  secondary  sexual  characters  are  by  far  the  most  persistent  of 

external  characters  that  can  be  observed  in  these  insects  and  in 

,in  most  insects.    In  the  present  state  of  entomological  classifica- 
n  we  are  justified  in  regarding  as  distinct,  and  entitled  to  be  ranked 
"species,"  such  forms  as  show  well-marked  secondary  sexual  char- 
s' even  where  all  other  characters  are  evanescent  in  large  series  of 
ns. 
in  general  appearance  and  colorational  characters  devastator  is  so 
I  like  spretus  that  it  is  not  worth  while  to  specify  differences,  espe- 

y  since  the  color  is  a  very  variable  quantity  in  these  insects,  that  of 

•tibiie  in  all  three  species  under  consideration  varying  from  blue  to 

I,  and  in  some  specimens  even  being  greenish.     In  general,  devastator, 

ipared  with  spretus,  has  the  colors  more  strongly  contrasting,  espe- 

y  tlie  vitt«T  on  the  outside  of  the  hind  thijylis ;  and,  as  Mr.  Scudder 
H  pointed  our,  the  pronotum  seldom  has  a  distinct  black  band  at  the 
per  ])art  of  the  (leliccted  lobes,  and  the  wing-covers  may  be  abso- 
ely  immaculate,  or  may  have  a  very  distinct  series  of  discal  quadrate 
)t8.  Devastator  varies  a  good  deal  in  size,  and  the  wings  also  vary 
»tlyin  length,  but  while  thoy  often  fail  to  reach  the  tip  of  the  body, 
?y  nirely  exceed  it  more  than  onelifth  their  length  in  the  male: 
ereas,  in  spretus  they  more  often  extend  in  the  male  about  one-third 
lir  length  beyond. 

There  are,  however,  some  other  structural  characters,  which  permit  of 
aratiou  of  these  three  species.     All  of  them  having  the  tip  of  the 

joint  notched  are  leadily  distinguished  from  femur -rubrum.    In 

er  to  set  before  the  general  re  uler  more  carefully  than  can  be  done 

lescription  or  table  the  variations  in  the  structure  of  the  anal  parts 

rliicb  these  species  can  be  determined,  we  have  reproduced  from  the 

port  of  the  Entomological  Commission  the  figures  of  those  parts 

«*(PlateVm,Fig.6),andof«//fniw(PlateyiII,Fig.7),whiohoaii 

•  Entomological  Notos,  &c.,  vi,  p.  47. 
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be  compared  with  those  ^iven  for  the  first  time  of  devastator  (Plate 
Fig.  5).  In  a  general  way  devastator  may  be  distinguished  fr 
others  by  the  following  characters :  Cerci  slender,  more  than  thr 
long  as  broad,  not  narrowe<l  at  tip,  but  excavated  at  outer  third; 
nearly  resembling  those  of  atlanis  than  itpretus;  supra-anal  plat< 
narily  with  the  median  ridges  suddenly  terminating  and  uniti 
posterior  third ;  tooth-like  a])pendages  at  base  narrow,  and  i  hii 
an  average,  to  nearly  one-half  the  length  of  the  plate;  in  this  »t 
acter  it  more  nearly  resembles  femur  rubrvm  than  either  «p/ 
atlanis.  The  turned  up  anal  joint  is  usually  less  nwolleu  than  in  S} 
and  less  narrow  towards  the  tip  than  in  atUiniSj  which  has  the  uot( 
deep  and  the  two  lobes  not  so  well  defined. 

On  examining  a  large  mass  of  material  it  will  be  found  that  tl 
variation  even  in  these  structural  details,  and  while  it  will  be  hot 
rect  and  more  in  accordance  with  modern  ideas  of  species  amon^ 
mologists  to  rank  devastator  as  distinct,  we  are  ourselves  more  in 
to  look  upon  devastator  as  a  mere  geographical  race  of  spretm. 
ever,  it  is  immaterial  whether  these  forms  be  called  races  or  d; 
si)ccies.  We  would  refer  tliose  interested  in  further  discussion 
subject  to  the  remarks  on  sprctns^  atlanis^  and  femur-rubrum  i 
Seventh  Keport  on  the  Insects  of  Missouri,  pages  169-171.  Ou 
elusion  that  can  be  safely  drawn  from  the  study  of  large  mate 
these  allied  species  is,  that  no  one  individual,  nor  a  few  individual 
sufllce  to  properly  distinguish  the  forms.  It  is  by  a  total  aver 
the  dillerences  as  they  ]>resent  themselves  in  large  series  that  tL 
cies  are  best  indicated  and  characterized. 

Remedies. — In  conCvSpouding  with  those  interested  we  recomm 
the  means  that  have^ been  found  most  eft'ectual  against  the  unfl 
insects  in  the  Mississii)pi  Valley  States  as  set  forth  in  the  first  an 
ond  reports  of  the  Commission.  These  include  burning,  ditchin 
the  use  of  kerosene  or  coal-oil  ])ans.  A  new  method  of  warfare a( 
in  California  and  set  forth  by  Mr.  Coquillett  consists  of  the  use  o 
nic,  sugar,  bran,  and  water,  the  proi)ortions  being  one  part  by  ^ 
of  arsenic,  one  of  sugar  and  five  of  bran,  to  which  is  added  a  c 
quantity  of  water.  The  arsenic  and  bran  are  first  mixed  togethei 
the  sugar  is  dissolved  in  water  and  added  to  the  bran  and  arsenic 
which  a  suthcient  quantity  of  water  is  added  to  thoroughly  wet  th 
ture. 

About  a  teaspoonful  of  this  mixture  is  thrown  upon  the  groi 
the  base  of  each  tree  or  vine,  and  left  to  do  its  work.  The  poison 
slowly,  seldom  killing  its  victim  within  less  than  eight  or  ten  hour 
having  been  eaten. 

We  have  already  expressed  the  belief  in  articles  that  have  beei 
lished  that  this  method  of  destroying  the  locust  will  prove  verj 
iceable  in  orchards  and  gardens  where  the  insects  are  not  abm 
but  we  do  not  think  it  will  comi)are  with  the  otiier  methods  men 
in  the  Commission's  reports  where  the  insects  are  as  numerous  a 
^ave  been  in  past  years  in  the  Mississippi  Valley. 

]>JOX-MIGRATORY   SrEOlES. 

As  but  few  of  the  reports  on  locust  injury  in  the  Atlantic  Stat 
Micompanied  by  si)eci«mens,  it  is  impossible  to  say  what  par 
species  eansed  the  damage  in  each  particular  case,  but  the  spe< 
eceived  this  year  from  various  widely  different  localities,  in  Ai 
4fpf^ii.  t^.r-^  all  T'eferable  to  three  well-known  species,  viz,  the  Bed- 
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{Melanoplm  femur  rubrum,  De  Geer),  tho  Differential  Locust 
jplus  differentialis^  Wallcer),  aud  tlie  Two-striped  Locust  {Melan- 
ivittatus^  Say). 

Lesser  Locust  {MelanopJus  atlanis^  Riley),  of  which  we  gave  an 
t  in  our  annual  report  for  1883*  in  relation  to  its  ravages  in  the 
c  Valley,  New  JLIauipshire,  does  not  seem  to  have  attracted 
iitention  in  1885,  though  the  following  newspaper  item  doubtless 
JO  this  species : 

loppera  are  doing  consiclerable  damage  to  crops,  particularly  oats,  in  some 
of  New  Hampshire"  {New  England  Farmer j  July  25,  1885). 

3ther  reports  of  locust  injury  in  1885  come  from  regions  where 
5ser  Locust  is  not  likely  to  be  the  predominant  species,  and  where 
ncipal  damage  has  evidently  been  done  by  the  one  or  the  other 
three  species  above  mentioned. 

Red-le^rged  Locust  is  one  of  the  commonest  and,  at  the  same 
lost  widely  distributed  species,  ranging  from  the  Atlantic  to  the 

coast  and  from  Mexico  and  Florida  to  British  Columbia  and  the 
Q  Bay  Territory.  In  the  more  hilly  and  mountainous  sections  ot 
lantic  States,  and  more  especially'  in  the  New  England  States, 
usually  predominates ;  while  in  the  States  west  of  the  Alleghany 
ains  femur  rub  rum  is  by  far  the  commonest  species.  This  year, 
the  most  abundant  species  in  parts  of  Kansas.t  Further  west, 
home  of  the  Rocky  Mountain  Locust,  Mr.  Bruner  does  not  men- 

among  those  ^'native''  species  which  were  common  the  past 
in  Colorado,  but  further  north,  in  the  vicinity  of  Glendive,  Mont., 
id,  July  31.  large  numbers  oi  femur  rubrum  which,  however,  were 
raerous  than  the  Rockv  Mountain  and  the  Lesser  Locusts  which 
id  in  the  same  region  and  at  the  same  time, 
hree  of  the  species  nientioiiod  were  reported  as  quite  destructive 
s  of  Iowa,  while  differentialis  proved  extremely  destructive  and 
no  little  alarm  in  parts  of  Arkansas. 

THE  PERIODICAL  CICADA. 

{Cicada  septendccimj  L.;  and  race  tredecim^  Riley.) 

Suborder  Homoptera;  Family  Cicadidjs. 

[Plates  I  and  V,  and  Fig.  1,  Plate  VL] 

interesting  insect  attracted  more  than  usual  attention  during 
year  by  virtue  of  the  fact  that  two  extensive  broods  appeared, 
cupied  large  areas  of  the  country  ea«t  of  the  Mississippi  River. 
1  a  view  of  meeting  the  largely  increased  demand  for  information 
he  subject,  as  also  with  a  view  of  getting  as  accurate  information 
•le  about  the  distribution  of  the  two  broods  that  were  to  ap- 
re  published,  the  latter  part  of  May,  Bulletin  No.  8,  on  the  Peri- 
Cicada,  IxMnj,^  a  ])opuIar  illustrated  account  of  the  insect,  and 
ly  of  the  ditfcrent  broods  that  a])pear  in  ditferent  years  and  that 
lar  known.     As  a  revised  edition  of  this  bulletin  is  in  prepara- 
8  shall  confine  our  remarks  here  to  some  phases  of  the  insect's 

■ — - — ^^^^  -t  -  _  -  ■      -  I 

of  the  Commissiouer  of  Ai'ricultiiro  for  the  year  1863,  pp.  170-180:  Plates 
Tf,  IX.  ^ 

to  Mr.  F.  W.  Cragin,  Iq  L.  Bruiier's  ** First  Contribation  to  a  Enowl- 
ptera  of  Kansas,'*  p.  137. 
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history,  Labite,  and  development  that  interest  the  large  fermingom- 
Btitueiicy  to  which  this  annual  report  is  addressed.  In  doing  thi«we 
shall  reproduce  some  passages  of  tlie  bulletin  referred  to,  placing  the 
passa<;es  in  quotation  marks.  We  shall  also  quote  from  some  of  oar 
writings  on  the  subject  at  the  time  the  insect  was  appearing. 

A  seat:nteex-year  and  a  thirtebnyeab  bace. 

In  18G8  the  writer  anuodnced  the  existence  of  13-year  broods  of  tbis 
insect,  in  addition  to  the  17-year  broods,  one  of  which  has  been  very 
thoroughly  recorded  ever  since  the  earlier  part  of  the  seventeenth  cen- 
tury.   At  the  time  we  made  this  announcement  in  the  Journal  ofAgri- 
culture  of  Saint  Louis,  for  June,  1808,  we  were  not  aware  that  any  oue 
else  had  made  similar  observations.    Four  months  later,  however,  we 
learned,  as  stated  in  the  Firv^t  Annual  Report  on  the  Insects  of  Missouri, 
that  Dr.  Gideon  B.  Smith,  of  Baltimore,  Md.,  had  made  similar  discov- 
eries, though  he  had  never  published  the  facts,  which  had  been  collected 
in  an  uni)ublislied  manuscript.   This  had  been  kindly  copied  for  us  by  Dr 
J.  G.  Morris  of  the  same  city.    As  set  forth  in  a  note  to  Bulletin  8 
5, 6)  we  became  aware,  live  years  later,  that  Dr.  D.  L.  Pbares,  of  Wi 
ville.  Miss.,  had  even  anticipi^ted  Dr.  Smith  in  this  discovery,  in  so 
as  one  of  tlie  broods  is  concerned,  and  from  correspondence  with  ui 
Phares,  as  well  as  from  personal  interviews  with  him  on  the  subject,  i 
would  appear  that  Dr.  Smith  really  obtained  his  information  fr<      Or 
Phares.    To  the  latter,  therefore,  belongs  the  discovery  of  one  ot  id 
13-year  broods  of  the  Cicada,  and  the  credit  of  having  first  publ 
the  facta,  though,  unfortunately,  no  record  of  the  publication  othennw 
his  own  memory  is  now  to  be  obtained. 

TWO  DISTINCT  FORMS  OE   VARIETIES ;   SPECIFIC  VALUE  OF  THE  Dff 

FERENT  FORMS. 

"  It  is  not  a  little  sin<c:ular  also  that  two  distinct  forms  occur  in  boti 
races — a  lar^e  one  and  a  small  one — the  former  by  far  more  numerott 
than  the  latter.  This  fact  has  been  observed  in  past  years,  and  w» 
noticed  in  18G8  by  indepwulent  observers  in  different  parts  of  th' 
country.  Indeed,  it  was  observed  by  Dr.  Hildreth,  of  Marietta,  Ohio 
as  far  back  as  18;5()  (vide  Sillimnn'S  Journal,  xviii,  p.  47).  The  t 
Cicada  scpfendccim  of  Liniia*us  (1*1.  VI,  Fi^-.  I  A,  ventral  view  of  'i 
as  described  by  Harris  and  Fitch,  occurs  in  the  g:reatest  numl)ers,  wi 
in  the  17-  and  J  3-year  broods.  It  will  measure,  on  an  average,  IJ  incbe 
from  the  head  to  the  tip  of  the  closed  wings,  and  almost  always  expand 
over  3  inches.  The  whole  under  side  of  the  abdomen  is  of  a  dull  orange 
brown  color,  and,  in  the  male  more  especially,  four  or  five  of  the  aeg 
ments  are  ed^ed  with  the  same  color  on  the  back. 

*'TIie  other  form  (PI.  VI,  Fif>.  IB,  ventral  view  of  male)  is  not,  on* 

averaiic,  mui'h  more  than  two-thirds  as  larffe,  and  usually  lacks  eutiiol 

he  dull  oranjre  abdominal  marks,  though  there  is  sometimes  a  faint  trac 

»f  them  on  the  edges  of  the  segments  beneath.    This  small  form  wasd| 

scribed  in  1851,  by  Dr.  J.  C.  Fisher,  in  the  Proceedings  of  the  Philadelphi 

Lcademy  of  Natural  Sciences,  vol.  v,  ])p.  272,  273,  as  a  new  species < 

Jicada,  hitherto  confounded  with  septcndccim^  and  was  named  Cicoi 

assinii.     LLis  description  was  followed  by  a  note  from  Mr.  John  Casaii 

n  which  the  latter  states  that  the  two  forms  show  no  disposition  1 

vssociate  together,  and  i)roduce  very  different  cries.     The  fact  of 

iry  ^r'»pf  ']ifl*ev<»ne«>  ip  ti»o  ya^^iir  of  thc  maics  has  been  fally  conft 
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observations  of  M.  C.  Hill,  of  northeastern  Obio,  who  likewise 

n  that  the  small  form  is  very  much  less  numerons  than  the  large  oue. 

- .    » tr         test  of  the  specific  distiiictioD  of  these  two  forms  lies  in 

nve  shape  of  the  male  |]:euitalia,  and  the  accompanying 

igures  (c,  a,  e,  and/,  in  Fig.  1,  PI.  VI),  from  drawings  made  in  1808  by 

)r.  H.  A.  Hagen,  of  Cambridge,  Mass.,  show  the  male  genital  hooks  of 

K)th.    That  of  8*^ptendecim  is  represented  on  the  outside  at  c»,  on  the  in- 

ide  at  d  ;  and  that  of  casBinii  on  the  outside  at  6,  and  on  the  inside  at/. 

^^By  these  figures  it  will  be  seen  that  there  are  sufficient  dififerences 

0  separate  the  two  forms  as  distinct ;  but  while  the  hooks  of  the  large 
ixi^  {icpiendecim)  are  quite  constant  in  their  appearances,  those  of  the 
mailer  kind  (cassinii)  are  variable,  and  in  some  few  specimens  are  in- 
listingnishable  from  those  of  the  large  kind.  The  circumstance,  coupled 
rith  the  fact  that  the  small  kind  regularly  occurs  with  both  the  17  and 
3        broods,  would  indicate  it  to  be  a  dimorphic  form  of  the  larger, 

oniy  entitled  to  varietal  rank. 
••The  large  form  has  been  observed  to  make  its  appearance  from  eight 
oten  days  earlier  than  the  small  form  {cassinii),  and  there  is  not  a 
ingle  specimen  of  the  latter  among  a  number  of  the  13-year  brood 

1  nm)  that  I  captured  in  May,  1868,  though  I  took  a  few  specimens 
rard.^ 

me  sepfendecim  and  iredecim  forms  have  been  looked  upon  by  some 
rritfrs  as  constituting  distinct  species,  notwithstanding  their  external 
ice.    There  are  absolutely  no  dift'erences  observable  in  the  in- 
constituting  the  ditierent  broods  other  than  the  difference  of  time 
Acquired  for  underground  development. 
The  species  should  be  catalogued  thus : 
Ckada  septendecim  Linn. 

Race  tredtcim  Kiley. 
Dimorphic  variety  cassinii  Fisher. 
Out  correspondence  shows  that  there  is  an  astonishing  confusion  as 
»the  relation  of  the  two  varieties  with  the  periodic  or  septendecim  and 
^edm  races.     Many  observers,  and  even  well-known  entomologists, 
ttve  taken  the  varieties  to  represent  the  races ;  and  it  cannot  be  too 
rtrougly  urged,  because  of  the  important  bearing  of  the  facts  on  cor- 
chronological  information,  that  while  the  variety  cassinii  can  bX- 
^JB  be  distinguished  from  the  typical  form,  the  two  races  include  both 
^eties,  and  are  absolutely  indistinguishable,  except  for  the  different 
periods  of  larval  existence. 

THE  LONG  PERIOD  OF  UKDEBGEOUND  DEVELOPMENT. 

The  quoted  passages  which  follow  are  from  a  paper  read  by  us  at  the 

Beeiiug  of  the  Biological  Society  of  Washington  for  May  30,  1S85,  and 

Jibsequently  published  in  i^art  in  the  Scientijic  American  (June  27,  lSvS5, 

Soppl.)  iiud^:cience  (June  25,  1885,  vol.  v,  p.  518-521). 

*'From  chronological  data  the  fact  that  seventeen  years  or  thirteen 

J  are  respectively  required  for  the  underground  development  of  i  liis 

according  to  the  race,  is  fully  established,  one  of  the  tirst  recorded 

ecim  broods  having  been  observed  every  seventeen  years  since 

i^ia.  Such  anomalous  and  exceptional  facts  in  natural  history,  as  wit- 

the  discussion  as  to  the  egg-laying  of  the  Ornithorhynchus,  always 

skepticism,  and  the  facts  recorded  regarding  our  Cicada's  hypo- 

I      have  shared  in  this  tendency.    Hence  a  few  biologic  ihcts, 

f  such  as  bear  on  the  development  of  the  larva,  will  not  prove 
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^^  I  took  pains  to  follow  the  larval  development  as  far  as  possibl 
year  to  year,  of  the  tredeeim  browl  which  appeared  in  1808,  my 
vations  having  been  made  in  Saint  Louis  County.  Repeated  eff( 
rear  the  young  larvjc  in  confinement  proved  unsuccessfal,  and 
necessary  to  resort  to  careful  and  repeated  digging  in  order  to 
the  growth  from  year  to  year.  One  of  my  employes,  at  Cadet,  M( 
also  been  instructed  to  carefully  pursue  the  same  subject,  and  ] 
repeated  the  digging  since  residing  in  Washington.  These  observ 
have  in  all  cases  been  made  in  special  localities  where  the  date  of 
ing  the  ground  was  well  known  and  observed.  I  have  thus  bee 
to  follow  the  larvae  for  the  first  six  years  with  great  care,  and  fc 
sequent  years  with  less  care  and  continuity.  As  we  might  expec 
the  chronological  history  of  the  species,  the  development  of  the  Is 
extremely  slow,  and  at  six  years  old  it  has  hardly  attained  one-fou 
full  size.  Another  interesting  result  is  that  notwithstanding  thi 
development,  molting  takes  place  quite  frequently,  *.  e.,  the  num 
larval  stages  is  more  than  one  per  annum,  and  probably  twenty-: 
thirty  in  all ;  whereas  in  Homoptera  generally — the  suborder  to 
the  Cicada  belongs — it  ranges  from  two  to  four.  In  any  bypog( 
sect  which  continually  uses  its  claws  in  burrowing,  the  need  of  sh( 
and  renewing  those  organs  is  api)arent  and  may  afford  the  chief 
nation  of  this  repeated  exuviation,  though  the  slow  developmei 
factor,  since  my  own  experience  has  shown  in  the  larvie  of  other  C 
that  in  proportion  as  development  is  slow,  exuviation  is  frequent 
changes  with  each  molt  are,  in  our  young  Cicada,  most  noticeable 
antennaj  and  in  the  front  legs  and  their  armature,  for  the  genera 
undergoes  but  little  change,  the  bo<ly  very  gradually  shortenii 
thickening,  and  the  color  darkening  with  age. 

THE  FOOD   OF  THE  LARVA. 

"A  good  deal  of  difference  of  opinion  has  been  expressed  by 
ent  writers  as  to  the  food  of  the  Cicada  larva,  and  this  is  not 
wondered  at,  from  the  fact  that  there  is  great  difficulty  in  obser 
feed.  Dr.  G.  B.  Smith  insisted  that  it  obtained  its  nourishmen 
the  moisture  of  the  earth  through  capillary  hjiirs  at  the  tip  of  tl 
boscis,  while  others  have  seen  it  with  its  beak  inserted  in  the  n 
trees  and  pumping  the  sap  therefrom.  My  own  observations  in 
that  both  methods  of  obtaining  nourishment  may  obtain.  Thei 
method  I  have  never  witnessed,  but  it  is  insisted  on  by  Dr.  Smitl 
his  own  observations,  and  receives  support  from  the  well-kno\« 
that  this  Cicada  will  issue  from  ground  that  has  been  cleared  of 
and  cultivated  for  nearly  seventeen  years,  and  that  other  speci 
known  to  issue  from  the  prairies.  The  truth  of  the  matter  seemt 
that  the  Cicada  can  and  does  go  for  long  periods  without  nourisl 
where  such  fasting  is  necessitated,  and  that  in  the  earlier  years 
development,  more  particularly,  it  feeds  on  the  rootlets  or  radice 
.ilone  of  trees,  but  of  herbaceous  plants,  in  my  own  observat 
have  rarely  found  it  more  than  2  feet  below  the  surface  during  tl 
six  or  seven  years  of  its  life,  and  almost  invariably  in  an  oval  ce 
more  often  away  from  roots  than  near  them.  Yet  1  have  also  fc 
vith  beak  inserted,  and  it  will  often  hang  fast  by  the  beak  after 
inearthed.  That  the  larva  is  capable  of  going  to  great  depths  se 
je  well  Htttwtetl  by  observers,  and  i  have  recently  received  a  en 
nation  where  the  writer  says  he  has  found  it  20  feet  below  the  »< 

"Tf   ja  tfiif)ip*iit  to  say  how  many  of  such  reports  are  baaed  i 
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Ted  tambling  of  the  larva  from  higher  levels,  but  where  the  in- 
tve  been  observed  to  issue  from  the  bottoms  of  cellars  10  feet 
le  information  would  certainly  seem  to  be  reliable. 

METHOD  OF  BUEROWINa  OF  THE  LARVA. 

method  of  bunowing  and  of  making  its  cells  is  quite  interesting, 
ches  away  the  walls  of  its  cell  with  the  tarsal  claw  just  as  one 
lo  with  a  pick,  and  if  it  is  rising  so  that  the  earth  removed  natu- 
Us  to  the  posterior  end  of  the  burrow,  it  simply  presses  the  de- 
portions  on  all  sides,  and  especially  on  the  end  of  the  cavity,  by 
of  its  abdomen  and  middle  and  hind  legs.  If,  however,  it  is 
ng  downward  and  the  loose  soil  has  to  be  pressed  against  the 
he  cavity,  it  uses  its  broad  front  femora  very  dexterously  in 
a  little  pellet  of  the  soil  and  in  placing  it  on  the  clypeal  or 
of  the  head,  when  the  load  is  carried  up  and  pressed  against 
of  the  cavity. 

motions  inade  in  cleaning  its  forearms  remind  one  very  forcibly 
J  made  by  a  cat  in  cleaning  its  face.  The  femora  and  bent  tibiae 
>ed  over  the  clyi)eus,  the  numerous  stiff  hairs  on  which  act  like 
or  brush  in  freeing  the  spines  of  dirt. 

THE   TRANSFORMATIONS. 

[Plate  I.] 

he  time  jii)proache8  for  the  issning  of  the  pni)a,  it  gradually  rises 
md  nearer  to  the  surface,  and,  for  a  year  or  two  before  the  ap- 
e  of  any  given  brood,  this  pupa  may  be  dug  up  within  one  or 
;  of  the  surface. 

he  year  of  their  ascent,  from  the  time  the  frost  leaves  the  ground, 
3  found  quite  close  to  the  surface,  and  under  logs  and  stones, 
;  to  await  the  opportune  moment,  and  apparently  without  feed- 
ley  begin  to  rise  from  about  the  20th  of  May  in  more  southern 
8,  and  but  little  later  further  north.  Here,  in  Washington,  the 
year,  they  begun  to  sparsely  issue  about  the  23d,  and  were,  per- 
lost  numerously  rising  on  the  night  of  the  27th.  Those  in  the 
^  somewhat  earlier  than  those  in  the  woods  just  over  on  the  Vir- 
ile. The  unanimity  with  which  all  those  which  rise  within  a  cer- 
lius  of  a  given  tree  crawl  in  a  bee-line  to  the  trunk  of  that  tree 
interesting.  To  witness  these  pupte  in  such  vast  numbers  that 
not  step  on  the  ground  without  crushing  several,  swarming  out 
subterranean  holes  and  scrambling  over  the  ground,  all  con- 
:  to  the  one  central  point,  and  then  in  a  steady  stream  clamber- 
the  trunk  and  diverging  again  on  the  branches,  is  an  experience 
dily  forgotten,  and  affording  good  food  for  speculation  on  the 
of  instinct.  The  i)henomenon  is  most  satisfactorily  witnessed 
here  is  a  solitary  or  isolated  tree. 

I  pupre  (PI.  1,  Figs.  1, 2)  begin  to  rise  as  soon  as  the  sun  is  hidden 
the  horizon,  and  they  continue  until,  by  9  o'clock,  the  bulk  of 

e  risen.    A  few  stragglers  continue  until  midnight.    They  in- 
ciy  crawl  along  the  horizontal  branches  aftec  they  have  ascended 

i^  and  fasten  themselves  in  any  position,  but  preferably  in  a 
position  on  the  leaves  and  twigs  of  the  lowermtiflt  br^iAMhesi 
t  hour  after  rising  and  settling,  the  skin  splits  down  the  mid- 
baorax  from  the  base  of  the  clypeus  to  the  base  of  the  meta 
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notiim  (PI.  T,  Fig.  3),  aud  the  forming  Cicada  begins  to  issue.  Bcdysis 
is  olwayH  an  iuterestinj::  phenomenon,  and,  when  closely  watched  in  oar 
Cicada,  cannot  fail  to  entertain. 

'*  The  colors  of  the  forming  Cicada  are  a  creamy- white,  with  the  excep- 
tion of  the  reddish  eyes,  the  two  strongly  contrasting  black  patches  on 
the  prothorax,  a  black  dash  on  each  of  the  coxa*,  and  sometimes  outhe 
Iront  femora,  and  an  orange  tinge  at  base  of  wings. 

'*  There  are  Uve  marked  positions  or  phases  in  this  act  of  evohingirom 
the  pu])aBhen,  viz,  the  straight  or  extended,  the  hanging^  head  down- 
ward; the  clinging^  head  upward;  the  flattcingedj  and  Anally  the  roo/- 
winged.    In  about  three  minutes  after  the  shell  splits,  the  forming  imago 
«xtt^nds  from  the  rent  almost  on  the  same  plane  with  the  pupa,  with  all 
its  members  straight  and  still  held  by  their  tips  witliin  the  exuvimn  (PI. 
1 J  Fig.  4).    The  imago  then  gradually  bends  backwards  and  the  members 
are  all  loosened  and  separated.    With  the  tip  of  the  abdomen  held  within 
the  exuvium,  the  rest  of  the  body  hangs  extended  at  right  angles  ftoo 
it,  and  remains  in  this  i)o.siti()n  from  ten  to  thirty  minutes  or  more,  the 
wing-pads  separating,  and  thefront  pair  stretching  at  right  angles fton 
the  body  and  obliquely  crossing  the  hind  pair  (PI.  I,  Figs.  5,  6): 
then  gradually  swell,  and  during  all  this  time  the  legs  are  heo 
Urmer  and  assuming  the  ultimate  positions.     Suddenly  the  imago  u 
upward  with  a  good  deal  of  eft'ort,  and  clinging  with  its  legs  to  the  iin 
object  reached,  whether  leaf,  twig,  or  its  own  shell,  withdraws  entirel] 
from  the  exuvium  and  hangs  for  the  first  time  with  its  head  m  (PI. I 
Fig.  7).     Xo^vthe  wings  perceptibly  swell  (Fig.  8)  andexpani.  ^ittiltliq 
are  fully  stretched  and  hang  iiatly  over  the  back,  perfectly  transparent 
with  beautiful  white  veining  (Fig.  9).    As  they  dry  they  assume 
roofed  position  (Fig.  10),  and  during  the  night  the  natural  colors  of 
species  are  gradually  assumed  (Fig.  11). 

"The  time  required  in  the  trausf'onnation  varies,  and,  though  forth) 
splitting  of  the  skin  and  the  full  stretching  of  the  wings  iu  the  flatpon 
tiou  the  time  is  usually  about  twenty  minutes.  It  may  be,  un<      ore 
cisely  similar  conditions,  five  or  six  times  as  long.    But  there  uiu 
more  beautiful  sights  than  to  see  this  fresh-forming  Cicada  in  all  \ 
ditierent  positions,  clinging  and  clustering  in  great  numbers  to  the 
side  lower  leaves  and  branches  of  a  large  tree.     In  the  moonlight  em 
a  tree  looks  for  all  the  world  as  though  it  were  full  of  beautiful  wl 
blossoms  in  various  stages  of  expansion. 

THE   CICADA  VERSUS   CIVILIZATION. 

^<  That  this  insect,  in  its  distribution  and  in  its  numbers,  has  been  ait< 
is  being  seriously  aflected  by  our  civilization  must  be  apparent  to  ever; 
observer.    The  records  show  that  the  numbers  have  decreased  in 
successive  appearances  of  certain  broods,  owing  largely  to  the  pres 
ot  our  domestic  animals  in  the  woods.     Tlien,  again,  the  clearing  of  lam 
:uul  the  building  of  towns  and  cities  have  all  had  their  effect  upon 
ucrease  of  this  Cicada.     There  are  doubtless  many  places  iu  Brooklyi 
S^.  Y.,  where  the  insect  appeared  seventeen  years  ago  in  which  tbei 
ill  bc^  none  the  prest^nt  year.     And  similarly  1  opine  tliat,  wherea 
iround  every  tree  that  has  been  planted  more  than  seventeen  years c 
»l>on  land  that  grew  trees  seventeen  years  ago  the  insect  is  now  ah"' 
•  lut  in  Washington,  it  will  s(!arcely  be  noticed  in  any  part  of  the. 
rict  seventeen  years  ht^nce.     1  bavse  this  opinion  upon  a  new  phi     i 
he  Cicada  history,  viz,  the  i)resence  of  the  lilriglish  sparrow.    Itwth 
ir^t;  ti'tne  norii^pM  I'u  ti»»*  iijHfory  of  the  world,  that  Passer  domestic^ 
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had  an  opportnnity  of  feeding  npon  this  particular  brood  of  Cicada 
!i/fectm,  and  so  ravenously  and  persistently  does  this  bird  pursue 
ocxl  that  the  ground  is  strewn  with  the  wings  of  the  unfortunate 
da  wherever  these  have  been  at  all  numerous;  so  that,  considering 
numbers  of  the  sparrow  and  their  voracity,  very  few  of  the  Cicada 
be  left  long  enough  to  procreate  and  perpetuate  the  species  in  this 
net." 

THE   SONG  NOTES  OF  THE  PERIODICAL  CICADA. 

le  following  remarks  upon  this  subject  were  communicated  to  Science, 
ftr«  rei)roduced  from  its  issue  of  September  25,  1885. 

ire  are  few  more  interesting  subjects  of  study  than  the  notes  of 
8  and  the  diftercnt  mechanisms  by  which  they  are  jnoduced. 
'  interest  every  observant  entomologist,  and  it  is  diflBcult  to  re- 
them  in  musical  symbols  that  can  be  reproduced  on  musical  in- 
uts,  some  of  the  more  successful  and  interesting  attemi)ts  in  this 
:iion  having  been  made  by  Mr.  S.  H.  Sciulder.  1  have  studied 
ly  the  notes  of  a  number  of  species,  and  have  published  some  of 


•bservatious.* 


n  the  notes  of  t'lio  true  stridulators  more  particularly,  as  the  com- 
tree  crickets  and  katydids,  I  have  been  imi)re8sed  with  the  varia- 
both  in  the  pitch  and  in  the  character  of  the  note,  dependent  on 
pe  of  the  specimen  and  the  condition  of  the  atmospjiero,  whether 
)  moisture,  density,  or  temiierature:  yet,  with  simihirity  in  these 
itions,  the  note  of  the  same  species  will  be  constant  and  easily  rec- 

le. 
.  lew  remarks  upon  Cicada  septendecim  will  doubtless  prove  of  inter- 
ow  that  the  species  has  been  occui)yini:  so  much  attention.  I  do 
ind  that  the  notes  have  been  anywhere  very  carefully  described  in 
1,  nor  would  I  pretend  to  put  them  to  musical  scale.  Writing 
iteen  years  ago,  I  described  the  notes  in  a  general  way.  as  follows : 
The  general  noise,  on  approaching  the  infe^ited  woods,  is  a  compro- 
between  that  of  a  distant  threshing  machine  and  a  distant  frog- 
.    That  which  they  make  when  disturbed  mimics  a  nest  of  young 

or  young  birds  under  similar  circumstances,  a  sort  of  scream. 

can  also  produce  a  chirp  'somewhat  like  that  of  a  cricket,  and  a 

loud,  shrill  screech,  prolonged  for  fifteen  or  twenty  seconds,  and 

daily  increasing  in  force,  and  then  decreasing.'! 

here  are  three  prevalent  notes,  which,  in  their  blending,  go  to  make 

eueral  noise  as  described  above.    These  are: 

'irst.  That  ordinarily'  known  as  the  phar  r-rraoh  note.     This  is  the 

most  often  heard  during  the  early  maturity  of  the  male,  and  es- 

lly  from  isolated  males  or  from  limited  numbers.    It  is  variable  in 

and  volume,  according  to  the  conditions  just  mentioned  as  gen- 

r  affecting  insect  nu'lodistj^.     Its  duration  averages  from  two  to 

seconds;  and  the  wo/t  termination  is  a  rather  mournful  lowering 

e  general  pitch,  and  is  also  somewhat  variable  in  jutch,  distinct- 

and  duration.   In  a  very  clear  atmosphere,  and  at  certain  distances, 

ridual  note  has  often  recalled  that  made  at  a  distance  by  the 

ngof  a  rapid  train  passing  under  a  short  tunnel.    But  when  heard 

nt  proximity,  the  rolling  nature  of  the  note  will  undoubtedly 

most  persons  more  of  the  croaking  of  certain  frogs  than  anything 
ibare  heard  it  so  soft  .and  low,  and  so  void  of  the  aoh  termina- 

.  *  *  ' 

♦Third  Rep.  Ins.  Mo.,  14, 153,  154 ;  4tli  do.,  139  j  (ith  do.,  150-169. 
fnnt  £ep.  Ins.  Mo.,  24. 
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tion,  that  it  was  the  coantcrpart  of  that  made  by  (Eoanthus  laHpennu^ 
Kiley,  late  in  aataniD,  and  when  shortened  from  age  and  debility  of  tiic 
stridulator. 

"  Second.  The  loudest  note,  and  the  one  which  is  undoubtedly  mosl 
identified  with  the  species  in  the  iwpnlar  mind,  is  what  may  becallei 
tlie  'screech.'  This  is  the  note  described  by  Fitch  as  '  represented  bj 
the  letters  IsheeEIJE-ETJ-eotij  uttered  continuously,  and  proloDget 
to  a  qn>^rter  or  half  a  minute  in  length,  the  middle  of  the  notolH'in; 
deafenin|2:ly  shrill,  loud,  and  piercing  to  the  ear,  and  its  terminatioi 
iiia dually  lowered  till  the  sound  expires.'  Dr.  Fitch  errs  as  to  thi 
length  of  its  duration;  an<l  1  have  also  erred  in  the  same  direction, 
less,  indeed,  there  is  a  still  greater  range  than  my  subsequent  obscrva 
tions  would  indicate.*  It  is  more  probable,  however,  that  our  memoriei 
were  at  i'ault ;  for,  as  I  have  verified  thisyear,  thisshrilling  ordinarily  last 
from  two  to  three  seconds,  though  occasionally  longer,  and  is  repeatei 
at  intervals  of  every  five  seconds.  This  note  is  rarely  made  by  solitary 
males,  or  when  but  few  are  gathered  together;  but  it  is  the  prevailini 
note  in  the  height  of  the  season,  and  is  made  in  unison;  t. e.,  the  as 
sembled  males  on  a  given  tree,  or  within  a  given  grove,  are  proiiiptwlti 
it  simultaneously,  so  that  its  intensity  becomes  almost  deafening  a 
times.  It  is  of  the  same  nature  as  that  made  by  the  Dogday  Cicadi 
{Cicada  pruinom,  Say),  and  in  its  higher  and  louder  soundings  is  i 
unlike  the  shrilling  of  that  species,  though  by  no  means  so  sharp  a 
continuous.  It  is  what  in  the  distance  gives  the  threshing-mad 
sound,  and  it  has  often  recalled  what  I  have  heard  in  a  sawmill  wnei 
a  log  is  being  cut  crosswise  by  a  circular  saw. 

"Third.  There  is  what  may  be  called  the  intermittent,  chirping  sound 
which  consists  of  a  series  of  from  fifteen  to  thirty,  but  usually  abou 
twenty-two,  sharp  notes,  sometimes  double,  lasting  in  the  aggregati 
about  five  seconds.  This  sound  is  so  nuich  like  that  ordinarily  pro 
duced  by  the  barn  or  chimney  swallow  [Uirundo  cryihroga^ter)^  tbat  i 
descrij)tion  of  the  one  would  answer  fairly  well  for  both.  It  resem 
also,  though  clearer  and  of  higher  pitch,  the  note  of  Microcentrnm  nn 
nervCj  13urm.,  which  I  have  likened  to  the  slow  turning  of  a  child*' 
wooden  rattle  highly  pitched.  The  above  notes,  so  far  as  I  haverccog 
nized  them,  are  of  higher  pitch,  but  of  less  volume,  in  the  smaller  «i« 
si  nil  form. 

"The  other  notes — viz,  that  made  when  the  insect  is  disturbed;  an< 
a  not  infrequent,  short  cry,  that  may  W  likened  to  that  of  a  chick— an 
comparatively  unimportant;  but  no  one  couhl  do  justice  to  the  no 
of  this  insect  without  embrat'ing  the  three  ])eculiar  sounds  whicli 
have  attempted  to  describe  above,  and  which  are  commingled  in 
woods  where  the  species  is  at  all  common;  though  the  undulat 
screech  is  bv  far  the  most  intense  and  most  likely  to  be  remembered." 

YARIATION  IN  TIME  OF  APPEARANCE. 

It  has  long  been  known  and  well  established  that  a  few  precars 

nay  appear  the  yeur  before,  and  a  few  belated  individuals  the  y 

after,  the  regular  appearance  of  any  largo  brood.    The  exact  ^ 

manses  for  this  exceptional  variation  in  the  development  of  a  spc*^ 

vhich  shows,  on  the  whole,  such  remarkable  uniformity  in  its  life- 

tory  has  not  been  definitely  ascertaineil.    The  presumption  is,  ho\vev» 

'  "  Since  this  was  written,  I  Laro  hoard,  on  two  occasiuns,  this  uoto  prolonged  ^ 
T«ent>   'ecouds;  but  tbis  is  qnito  abnormal,  and  I  have  i\o  other  evidence  than 
^np'^*    .riiTift  oo)    n  *»r/^v.    bat  it  came  Trom  C.  8C/;/tH(Zcc/;;i." 
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tat       variation  is  due  to  individual  peculiarities  rnther  than  to  ex- 

mai  <    nditions,  and  it  indicates  that  even  in  a  species  otherwise  so 

aifo      m  its  i>eriodical  appearance  there  is,  to  a  slight  degree,  that 

Qcy  in  individuals  to  vary  which  is  so  common  an  attribute  of 

I  organisms.    The  retardation  can  perhaps  be  more  readily  ex- 
than  the  acceleration ;  for  the  exceptional  experience,  alluded 
>onp    ,e  242,  of  retardation  in  the  hatching  of  eggs  when  the  egg 
noctures  are  closed  by  exudation  of  gum  from  the  twigs  infested,  indi- 
ites  one  method  by  which  individuals  may  be  belated. 
Whetber  accelerated  or  belated  these  stragglers  have,  so  far  as  known, 
()lM?ared  at  the  same  season  of  the  year  that  the  main  brood  appeared, 
here  is  some  evidence,  however,  that  exceptional  temperature,  when 
nought  to  bear  upon  those  pupie  that  are  already  near  the  surface  of 
le  ground,  may  accelerate  the  issuing  of  the  imago.    We  have  cited* 
le  case  where  Dr.  E.  S.  Hull,  of  Alton,  111.,  caused  some  Cicadas  to 
as  early  as  the  20th  of  March,  in  1868,  by  constructing  under- 
round  flues  for  the  puri)ose  of  forcing  vegetables,  and  it  is  worthy  of 

Off  put  on  record  here  that  Prof.  Lester  F.  Ward  gave  his  experience 
autumn  of  1884,  before  the  Biological  Society  of  Washington,  to 
le  ct  that  he  heard  the  song  of  this  Cicada  in  October  of  that  year, 
here  10  other  record  of  its  ever  having  appeared  during  that  month, 
nd  though  there  is  nothing  impossible  in  the  occurrence  (and  the  ex- 
eptionally  high  temperature  of  October,  1884,  would  seem  to  render 
lie  occurrence  even  probable),  yet  the  observation  was  unfortunateli'^ 
ased  upon  recollection  and  recognition  of  the  song,  and  not  upon  ex- 
Diination  of  the  specimens  or  of  their  pupal  exuviaj.    There  are  so 

ay  reasons  for  doubting  the  accuracy  of  observation  so  based  that 
Je  statement  must  be  looked  upon  as  untenable  until  verified  by  simi- 
irbut  well- verified  observations  in  the  future. 

ENEMIES  OF  THE  CICADA. 

When  leaving  the  ground  to  transform,  the  pupa3  are  attacked  by  a 
nmber  of  difterent  quadrupeds  and  by  birds  as  well  as  by  many  can- 
ibal  insects,  while  in  the  perfect  state  they  are  also  attacked  by  almost 
11  animals  that  can  get  access  to  them.  Thus  birds  pursue  them,  es- 
eiially  while  they  are  yet  feeble  and  before  their  wings  become  strong, 
uii,as  we  have  seen,  the  English  sparrow  was  particularly  destructive 
>them  in  cities  during  this  last  visitation.  Many  of  thern,  while  still 
ieble,  and  particularly  those  which  issue  from  the  pupa  skins  near  the 
irface  of  the  groumd,  are  attacked  by  reptiles  and  quadrupeds  and 
redaceous  insects.  We  have  also  detected  a  number  of  enemies  of  the 
??s,  especially  mites.  These  we  shall  tre^it  of  in  detail  in  the  proposed 
•vised  bulletin  on  the  species.  A  fungus,  the  Massospora  cicadina^  Peck, 
i  also  \Try  commonly  found  iufcstiug  the  perfect  insect  later  in  the  sea- 
Jn  when  it  has  become  enfeebled.  This  fungus  is  found  in  the  shape 
fa  yellow,  brown,  or  clay-colored  powder  permeating  all  parts  of  tiie 
and  often  entirely  tilliug  the  abdomen,  and  though  found  in  the 
i  it  is  most  frequently  noticed  in  the  male. 

THE  SUPPOSED  STING  OF  THE  PERIODICAL  CICADA. 

reports  of  stinging  by  this  insect  were  not  so  common  during 
iug  year  as  during  the  appearance  of  other  broods  in  years 

•  First  Rep.  Ins.  Mo.,  Ib68,  p.  22. 
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^one  by.  While  a  number  of  instances  have  lieen  rei>orte(l,  wehave 
been  anable  to  get  any  information  of  a  reliable  eharactei  that  would 
tend  to  alter  the  conclusions  to  which  we  came  in  1808,  and  which  were 
published  in  the  Cicada  bulletin.  These  were,  subHtautially,  that  while 
in  the  latter  part  of  the  season  a  severe  sting  may  be  inflicted  hy  some 
hornet  (genus  Stizus)  flying  against  a  person  while  carrying  a  Cicada 
intended  for  burial  in  the  ground  as  food  for  its  young,  yet  itisDJOK 
than  probable  that  the  sting  results  from  the  exceptional  pnucturob.\ 
the  beak  or  huustellum  of  the  Cicada,  the  nature  of  the  wound  tlial 
inflicted  depending  very  largely  on  the  condition  of  the  system  of  tot 
])erson  punctured.  All  our  experiments  the  past  season  seem  to  con 
firm  the  improbability  that  tlie  ovipositor  is  used  or  can  be  used  oi 
human  flesh  for  this  purpose. 

OVIPOSITION. 

While  there  is  a  general  impression  among  those  who  have  not  dosel; 
observed  the  facts  that  the  female  Cicada  purposely  severs  or  paril; 
severs  the  twig  upon  which  she  has  ovii)osited  in  order  to  cause  it  t 
break  and  die,  no  such  opinion  is  held  by  any  one  who  lias  carefuH: 
studied  the  facts.    The  nature  of  the  perforation  and  the  manDer  i 
which  the  eggs  are  inserted  are  well  illustrated  in  Plate  V,  Fig.  1.    8 
far  from  purposely  severing  or  causing  the  severance  of  the  egg-charge 
twigs,  it  is  a  fact  that  the  eggs,  in  almost  every  instance,  in  twigs  whic 
have  broken  early  or  have  fallen  to  the  ground,  shrivel  up  and  fail  t 
hatch.    The  breaking  is  merely  accidental  and  couflned  to  the  small  to 
minal  twigs,  and  results  from  too  close  sawing  or  ras])ing,  which  Wi 
ens  the  wood  so  that  it  breaks  with  a  strong  wind.     In  tough  wood  id 
twig  may  be  partly  broken,  and  is  then  generally  worn  and  twisted  b 
the  movements  caused  by  the  wind,  as  shown  in  our  figure  (PI.  V,  Fig.  2 
The  proportion  of  severed  or  broken  twigs  or  heavily  cliarged  twigs  a 
which  the  leaves  prematurely  die  and  dry,  though  it  may  be  suffl 
to  give  a  withered  appearance  to  the  whole  exterior  portion  of  thei 
is  but  small  com])ared  with  the  thicker  and  stouter  twigs  which  i" 
punctured.     In  other  wor<ls,  90  per  cent,  of  the  eggs,  and  probably 
per  cent,  of  those  which  hatch,  are  laid  in  twigs  which  never  break 

We  have  observed  some  interesting  instances  of  retarded  dev 
ment  in  the  eggs  of  this  Cicada  when  placed  in  the  twigs  of  trees  wur 
exude  some  gummy  substance,  so  as  to  hermetically  close  up  the  op 
ing  of  the  puncture  and  exclude  the  aii*.     We  have  been  surprised  i 
find  that  such  eggs,  which  would  have  normally  hatched  during  tl 
latter  part  of  July,  or  about  six  weeks  after  being  dei>osited,  have  r 
mained  sound,  but  unhatched,  up  to  December,  and  long  after  thetr 
had  shed  their  foliage. 

INJURY    WHICH    CICADAS   CAUSE    TO   FRUIT    TREES— REMEDIES   Ali 

PREVENTIVE  MEASURES. 

This  Cicada  in  its  underground  life  has  been  charged  with  inja 
aid  killing  fruit  trees.    From  what  we  have  already  stated  as  to 
'Mderground  life — its  long  duration  and  its  slow  development — as  wi 
i«  for  other  reasons,  such  injury  must  necessarily  be  very  trifling; 
:his  fact  is  borne  out  by  some  observations  which  we  made  the  pa 
summer.    Even  where  the  insects  have  been  so  thick  in  orchanls 
he  ground  was  absolutely  honey-combed  by  their  perforations,  an  i 
ipp'^tT'^i  "fcf  t^A  roots  of  these  trees  showed  no  ii^ury,  and  in  fitot 
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J  discoloration,  even  where  the  effects  of  the  pnoctores  were  visible 
m  slight  swellings  or  callosities. 

[n  the  perfect  state,  however,  the  female  is  capable  of  doing  great  in- 
7  to  trees  in  ovipositing,  and  althoagh  this  injury  in  the  forest  is 
maly  it  may  become  very  serious  in  orchards,  aud  is  of  still  more 
qnence  in  the  nursery, 
aanng  tried  fully,  without  success,  in  1868,  in  Missouri,  such  insecti- 
les  as  promised  pi-actical  results  in  repelling  the  mature  insects  from 
lit  trees,  we  had  not  much  hope  of  more  satisfactory  results  from  any 
rther  trial.  Yet  we  desired  to  test  the  effect  and  value  of  such  in- 
3ticide  substances  as  have  come  into  use  since  that  time,  and  for  that 
isoD  planned  and  had  a  series  of  experiments  executed.  Most  of 
ese  exi>eriments  were  intrusted  to  Dr.  W.  8.  Barnard,  and  we  give 
rewith  the  results : 

Destruction  of  the  Insects  as  they  issue  from  the  Ground, 

Pyrethrum  Poicder» — ^This  proved  a  perfectly  satisfactory  destroyer  of 

e  Cicadas  when  freshly  emerged  and  soft,  and  also  when  mature  and 

lened,  both  in  the  dry  part  of  the  day  and  when  the  dew  was  on  them. 

ij  to  puff  this  powder  on  them  when  on  grass,  weeds,  and  trees 

morning  before  they  gain  full  strength  and  ascend.    At  this  time 

)f  the  insects  are  so  low  on  the  trees,  or  so  near  the  ground,  that 
18      y  to  make  the  powder  reach  them  while  standing  on  the  ground. 

IS  to  be  the  most  easy  and  convenient  way  of  killing  them.  It 
18  iQUs  applied  to  them  on  the  lower  branches  and  trunks,  also  to 
oups  of  them  collected  and  placed  at  stakes  in  the  grass  and  at  the 
868  of  uninfested  trees.  In  each  instance  all  except  the  pnpse  died 
it  sooner  or  later.  Oft-reheated  tests  showed  it  to  be  practicallv 
irthless  against  the  pup®,  for  even  when  thoroughly  coated  with 
wder they  would  give  forth  the  perfect  insect.  But  the  winged  insects 
)  quite  sensitive  to  the  powder,  showing  marked  irritation  firom  it 
thin  five  minutes  after  treatment.    Though  hanging  quietly  when  pow- 

uneasiness  soon  appears  in  the  movements  of  the  limbs  and  occa- 

I  strokes  of  the  wings  apjaiust  the  sides.  The  movements  of  the 
appear  to  be  uncontrollable,  so  that  in  the  course  of  a  few  hours  the 

t  falls  helpless  to  the  ground,  where,  though  the  movements  may 
one  for  a  whole  day  before  death,  a  fatal  termination  is  sure  to 
wr.    The  powder  was  tested  on  ten  different  lots  of  Cicadas,  iuclud- 

fi^abont  four  hundred  specimens  (100  pupae,  200  soft  or  forming  adults, 

allfledged  adults), 
in  one  experiment  a  ring  of  pyrethrum  powder  about  one-eighth  of 
I  inch  deep  and  2  inches  wide  was  placed  on  the  ground  around  a  tree 
Qnk.  The  pupae  marched  through  this  and  ascended  and  molted  with 
ty;  but  the  winged  insects  that  had  fallen,  and  others  from  the 
^ss  on  which  they  had  emerged,  were  stitied  by  the  pyrethrum  as 
ey  tried  to  ascend  the  tree, 
li  testing  the  pyrethrum  powder  on  pupse,  in  most  instances  none 

;  but  in  two  of  the  tests  10  per  cent,  of  the  i)up8B  died,  but  there 

eason  to  believe  that  death  resulted  in  these  instances  from  hand- 

ind  collecting  them  in  masses. 
i        rum  Water. — This  was  prepared  in  two  ways,  (1)  by  stirring 

f     wr  as  much  pyrethrum  powder  as  the  water  would  suspend 
mrest;  (2)  by  adding  milk  (1  pint)  to  pyrethrum  (4  fluid  ounces)^ 

II  ?ard  diluting  to  suit.  The  milk,  even  when  soured,  holds  all 
iow<      in  suspension,  and  facilitates  its  suspension  in  water. 
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(1)  The  simple  water  saspension  of  pyrethram  in  four  tests  on  pops 
was  tried  with  a  mortality  of  10  per  cent.,  bat  on  the  winged  Oicacbis, 
ooth  soft  and  hard,  it  was  thoroughly  fatal,  like  the  powder. 

(2)  Pyrethrum  powder,  one-eighth  piut;  milk,  1  pint;  water,  16 pints, 
mixed. 

Fifteen  pupoe  were  treated  with  this  with  the  following  results:  One 
(1  isn ppeared,  six  died  as  pupfe,  fi  ve  died  half  emerged,  and  three  emerged 
M|)[);irently  uninjured.  The  same  jireparation  sprayed  on  mixed  lotsot 
piiliii'  and  winged  forms,  soft  and  hard,  on  trees  and  on  the  ground,  had 
similar  effects  on  tlie  pupai  and  killed  all  the  winged  insects. 

In  Ibis  way  a  very  strong  mixture  of  pyrethrum  is  applied,  aud  it 
should  be  stirred  just  before  using,  when  it  will  kill  most  of  the  pupa 
as  well  as  the  emerged  forms. 

Kerosene  Emuhion, — This  was  prepared  after  the  nsual  formula  and 
diluted  with  two  parts  of  water. 

Used  on  a  mixed  lot  of  puptxi  and  adults,  soft  and  hard,  one  hnndicc 
of  these  on  the  base  of  an  uninfested  tree  and  fifty  in  the  grass,  8  feel 
distant.    In  five  minutes  all  seemed  weakened :  the  pupa;  still  cropi 
along  a  little,  but  the  winged  ones  hung  immovable  on  the  tree  oi 
upon  the  ground,  only  moving  their  legs  a  little  in  a  weak  and  he 
manner.    A  few  minutes  later  the  pupae  had  stopjied  creeping,    ihb 
was  at  7  a.  m.    At  noon  they  had  not  moved  from  their  places,  ex 
by  a  few  having  dropped  from  the  tree,  and  all  were  either  deaa 
nearly  so.    The  emulsion  at  once  stopped  all  molting  and  transfoi 
tiou,  and  the  soft  wings  hardened  in  shapeless  forms.    The  same  eft< 
on  the  insects  resulted  in  several  smaller  tests  of  the  same  strength  o 
emulsion,  though  many  of  the  insects  were  twenty-fonr  honra  in  djing 
The  pupae  were  tlie  slowest  to  succumb,  but  they' were  all  destroyed  b; 
it  in  every  instance  and  could  not  molt.    Sprayed  on  them  on  the  gronni 
and  as  ascending  or  hanging  on  trees  the  same  results  followed,  aiM 
this  dilution  of  the  emulsion  seems  the  most  thorough  destroyer  of  tlw 
pupae  as  well  as  of  the  emerging  and  winged  Cicadas.    From  a  whol) 
pint  of  pupae  sprayed  by  this  mixture  not  one  sueeeded  in  transforming 

Small  ant«  usually  atta(;ked  some  of  the  Cicadas  that  wore  strujjglini 
under  the  effect  of  pyrethrum  or  dead  from  it,  but  no  ants  were  foaw 
affecting  specimens  treated  with  kerosene. 

Other  experiments  were  tried  with  the  same  emulsion,  dilnted  as 
lows:  (1)  Emulsion,!;  water, 4;  aud  (2),  Emulsion,  1 ;  water, 8. 

The  two  strengths  sprayed  on  groups  of  pupae  gave  results 
varied  from  each  other  but  little  and  killed  nearly  all;  but  some  wcr 
very  slow  to  die  and  showed  life  even  after  two  days. 

Sprayed  on  the  ground  or  the  trunks  of  trees,  these  dilutions  di( 
not  prevent  the  pupae  from  ascending,  and  apparently  had  no  effects 
tliem  except  when  sprayed  on  their  bodies. 

SITBS'l'ANCES  THAT  KILL  BY  THWARTING  EXUVIATION. 

I)i\  r>:nnard  concluded  from  his  tests  that  by  communicating  to 
etainin^  moisture  or  softness  in  the  pupa  skin,  even  the  milk  and  \rau 
in  \\\i\  jireceding  mixtures  tend  to  render  it  difiicult  or  im|)0S8ible  t 
cast  I  he  skin,  and  that  they  thus  aid  pyrethrum  or  kerosene. 

('(u'holic  acid  {2  per  cent,  solution). — This  presents  the  majority* 
pupa'  iVoni  molting,  and  they  die  sooner  or  later.  For  example,  win 
applied  to  one  lot  of  pupae  at  night,  five  were  found  in  the  mrtfiiii 
lying  or  dead  in  a  half-molted  condition ;  seven  were  active*  not  molW 
5»*^d  apparently  not  sufferiner ;  one  was  molted,  but  turned  black  by  t 

id  au'i  de"'^     Tn  cmothA-   »q^P  ive  dozen  pupae  on  the  base  of  an  i 
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Jested  tree  were  sprayed  with  the  same  at  night;  none  ascended  the 
ee,  and  by  the  next  noon  four  dozen  were  dead  and  dying.  Tests  on 
gronps  gave  analogous  results. 

iois  solution  poured  around  the  bases  of  trees  had  no  influence  in 
itaitliiig  the  pupse,  which  marched  over  it  unaffected  and  ascended  the 
•ees. 

Carbolic  acid  (1  per  cent,  solution)  around  trees  also  gave  no  resnlt. 
»f  the  pupa)  sprayed  with  tbis  weak  solution  one-third  were  prevented 
rom  molting  and  died. 

Acetic  acid  (15  per  cent,  solution). — The  results  from  this  are  very 

lilar  to  those  of  carbolic  acid  of  2  per  cent,  strength.  Applied  in 
DC  evening  on  a  group  of  pupse,  the  next  day  eight  were  active,  six 
ere  balfmolted  and  dying,  three  had  emerged.  Of  the  latter  one  was 
ead  and  covered  by  a  swarm  of  small  yellow  ants.  On  other  small 
}t8  tbe  efi'ects  were  similar ;  nearly  all  eventually  died. 

Acetic  acid  (10  per  cent,  solution). — This  sprayed  on  four  small  lots  of 
mpae  prevented  over  one  half  from  emerging. 

Alcohol  (30  per  cent,  solution). — Sprayed  on  three  lots  of  pupae,  about 
iOper  cent,  were  killed.  They  died  very  much  as  did  those  from  acids  in 
he  foregoing  cases.  For  example,  one  lot  of  two  dozen  pupsB  was 
reated  with  the  alcohol  solution  in  the  evening.  The  next  morning 
iTe  were  weak  (dying),  six  were  half-molted  and  dying,  four  were 
merged  and  dying,  the  others  all  right. 

To  prevent  ovipositing. 

E:      iments  to  repel  the  insects  from  trees  and  prevent  the  females 

mpositiug  were  made  as  follows:  On  the  20th  of  Juno  the  Cica- 

were  numerous  and  active,  depositing  their  eggs  in  a  thicket  of 

hes,  which  were  low  and  hence  easily  inspected.     On  these  the 

"Kerosene  emulsion  (GO  per  cent,  kerosene)  was  tried  to  test  its 

as  a  preventive.    It  was  applied  in  diflerent  places  in  three 

IDS,  viz: 

Parte  by  Tolume. 

.  Emolsioii • 1 

Water '2 

L  Einulgion 1 

Water 5 

^  Emnlsion  .....••... 1 

Water 10 

The  first  dilution  was  so  strong  that  it  injured  many  of  thi»  leaves,  and 

►r  was  very  distinct  in  the  air  among  the  bushes  during  the  day  of 

inpHcation,  and  still  perceptible  on  the  following  day.    The  other 

'      ons  had  no  effect  on  the  foliage  and  from  them  no  odor  appeared, 

ppt  by  scenting  close  to  the  surfaces  treated. 

^^thin  two  hours  after  the  applications  were  made  the*  Cicadas  began 

>^i>     ring  again  in  the  bushes  which  had  been  sprayed.    During  the 

4uemoon  and  in  the  forenoon  of  the  next  day  ovipositing  in  these 

oes  went  on  as  rapidly  as  in  those  that  had  not  been  sprayed.    The 

:itfi  were  even  driven  off  in  the  movements  incident  to  the  inspec- 

►f  the  work,  but  at  any  time  when  not  disturbed  a  few  could  be 

Q  inserting  the  ovipositor  in  the  trees  treated. 

J?'arther  experiments  were  made  with  raw  linseed-oil  and  with  white- 

as  preventives  of  this  injury.    Each  of  these  substances  was 

1  upon  the  twigs  of  six  young  peach  trees  and  on  some  lilac 

all  of  which  had  been  much  visited  and  more  or  less  injured 

by  Cicadas.    But  at  the  time  of  the  application  (June  22)  the 

uecame  cloudy,  breezy,  and  cool,  and  so  continued  for  some 
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time,  so  tbat  the  insects  were  less  active  than  nsual.    After  the 
cation  a  few  Cicadas  were  noticed  ovipositing,  '»ut  none  of  them  u 
bushes  that  had  been  treated.    This  experimeut,  therefore,  is  of 
tive  value. 

It  is  obvious  from  the  foregoing  that  in  pyrethrum  and  the  ker 
emulsion,  we  have  two  valuable  insecticides  that  may  be  used  to  a 
tage  at  the  time  the  insects  are  issuing  Irom  the  ground,  but  that  ni 
these  substances,  nor  the  others  that  have  been  so  far  tried,  can  1 
pended  on,  so  far  as  experience  has  gone,  when  applied  to  trees, t 
tect  these  from  the  perfect  insects  when  once  mature  and  o\ipofi 
This  is  about  the  conclusion  arrived  at  in  1868,  and  shows  thei 
tance  of  anticipating  the  injurj'  and  of  dealing  with  the  Cicadas 
they  are  issuing  from  the  ground. 

CONSIDERATION  OF  THE  TWO  BROODS  THAT  APPEARED  IN  1^ 

With  a  view  of  acquiring  as  much  exact  information  as  p< 
reference  to  these  two  broods,  the  following  circular  was  seuc  c 
the  1st  of  June : 

Ciroalar  No.  16.  ]  United  States  Department  of  AgriculturSi 

Division  of  Entomoloot 
WashingUm,  D,  C,  June  1, : 

Sir  :  During  tlio  present  \pi\r  two  large  broods  of  the  Periodical  Cicada,  or  bo 
"  Seventeen-year  Loctivst ''  {('i-jada  scptendecim  L.),  one  of  the  seventeen-year  I 
dm)  race,  and  one  of  the  thirt  j'on-year  {tredecm)  race,  will  make  their  appe 
different  parts  of  the  country. 

I  wonld  beg  you  to  glance  over  the  following  list  of  localities  and  to  send  n 
ing  the  season  any  confirmatory  experience  as  to  the  appearance  this  year 
insects  in  those  localities,  or  in  any  localities  not  indicated.    Any  evidence 
the  extent  of  territory  over  which  they  appear  in  your  connty  or  State,  or  an' 
attested  dates  of  their  aj)pearance  in  previous  years,  will  be  tnankfolly  xeoei' 
apx)reciated : 

Brood  YIL—Tiedecim  (1859,  1873,  1886). 

Illinois. — Jackson,  Union,  Macoupin  Counties. 

Missouri. — Saint  Louis,  Boone  Counties. 

Georgia.— Di'  Kalb,  Gwinnett,  Newton  Counties. 

Tennexsee. — Madison  County  and  northern  portion  of  the  State. 

Misbimppi. — Copiab  (.'ounty.  Oxford,  and  eastern  portion  of  the  State. 

Louisiana. — CaiToll  Parish. 

Kansas. — Phillips  County. 

Arkansas. — Flat  Bayou. 

The  existence  of  this  brood  has  been  verified  in  past  years  in  the  parts  of  B 
Missouri,  Tonniissco,  Mississippi,  and  Arkansas  indicate<l;  but  the  localities  ii 
sas,  Georgia,  and  perhaps  Louisiana,  require  further  coniirmation  this  year. 

Brood  XXII.— 5epfendeotm  (1868,  1885). 

Ne\o  York. — Kings,  Monroe  Counties. 

Massachuseiis. — Fall  River,  southeast  x)ortion  of  the  State. 
Vermont. — Oakland. 
Ptnnsjilvanid. — Lanrastor. 

O/jfo.— Greene,  Franklin,  Columbiana,  Pike,  Miami  Counties,  and  vicinity  of! 
/Mf/iano.— Tippecanoe,  Delaware,  Vigo,  Switzerland,  Hendricks,  Marion,  Dea 
Wayne,  Floyd,  Jeft'erson,  Richmond  Counties. 
Michigan. — Southeastern  portion. 
Delaware. — Very  generally. 
Maryland. — Very  generally. 
District  of  Columbia. — Very  generally. 
^rginia. — Very  generally. 
Kentucky. — Ai'ound  Louisville. 
Georgia. — Habersham  County. 

?A^pe«tftiiij  yours, 

C.  V.  BILEY, 
JSntomtik 
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>  nnmber  of  letters  have  been  received  in  answer  to  this  circu- 
ur  knowledge  as  to  the  exact  distribution  of  these  two  broods 
jby  been  greatly  increased.  It  is  unnecessary  to  give  this  in- 
i  in  detail  here,  and  we  therefore  merely  snmmarize  the  facts  in 
ring  enumeration  of  localities,  the  same  order  of  States  being 

Where  not  otherwise  stated  the  Cicada  appeared  in  all  coun- 
ioned,  and  those  which  are  additional  to  previous  records  are 
Ben  by  comparison  with  the  above  circular  list.    It  may  be  well 

kte  that  the  previous  simultaneous  appearance  of  these  two 
in  166^,  and  that  they  will  not  concur  again  until  the  year 

Brood  VIL^Tredecim^  1885, 1898. 

. — Jackson,  IMadison,  Perry,  Pike,  Randolph,  Scott,  Union, 
ve  report  from  Saint  Clair. 

r/. — Audrain,  Christian,  Dade,  Dallas,  Douglas,  Gasconade, 
[1,  Gn*eue,  Hic^kory,  Jefferson,  Johnson,  Knox,  Lawrence  (f), 
hid,  Pettis,  Perry,  Polk,  Saint  Louis,  Scott,  Taney,  Texas, 
Washington,  Webster. 

ve  reports  from  Cass,  Daviess,  Holt,  Lewis,  Monroe,  Ozark, 
toddard,  Vernon. 

f.— Cobb(0,  Coweta  (!),  DeKaib(?),  Merriwether  (?). 
re  reports  from  Bibb,  Carroll,  Fulton,  Glascock,  Wilkes. 
ky, — Graves,  Tii^g. 
re  report  from  Livingston. 

fee. — Benton,  Carroll,  Chester,  Crockett,  Davidson,  Dcoator, 
D^er,  Fayette,  Gibson,  Hardeman,  Hardin,  Haywood,  Hen- 
Humphreys,   Lake,    Lauderdale,   McNairy,  Madison,  Maury, 
abertson,  Shelby,  Tipton,  Weakley, 
re  rej)oits  from  Bedford,  Lincoln,  Eutherford,  Wilson. 
Ippi. — Alcorn,  Amite,   Bolivar,   Calhoun,  Carroll,  Claiborne, 
,  Copiah,  De  Soto,  Franklin,  Hinds  (and  adjoining  counties). 
Jasjier,  La  Fayette,  Lawrence,  Lincoln,  Madison,  Marshall, 
ery,  ^Sewtun,  Panola,  (Quitman,  Rankin  (and  adjoining  coun- 
tt,  Simi)Son,  Smith,  Tale,  Tishomingo,  Webster, 
re  rei>orts  from  Clarke,  J(4ferson,  Leake. 
na, — Bossier,  Caldwell,  East  Carroll,  Franklin,  Madison,  More- 
elilaud,  Wasbin;4t(»n,  West  Carroll. 

/e  reports  from  Natehiroclies,  Kapidea,  Red  River,  Sabine, 
oa,  \'(*rmilli()n,  W(\sl  Feliciana. 

. — Negative  reports  received  from  eighteen  counties  (including 
in  eastern  and  central  portions  of  the  State.* 
as, — Arkansas,  Chicot,  Columbia,  Cross  (and  adjoining  ooun- 
ha,  I'ranklin,  Izard,  Jackson,  Jetferson,  Marion,  Mississippi, 
Prairie,  Fulaski,  Saline  (f),  Searcy, 
re  reports  from  Crawford,  Drew,  Hempstead. 

'tirrcuce  of  Hrood  VII  in  Phillips  Conuty,  Kausas.  was  based  upon  Dr. 
bority,  whose  unpiiblishod  work  on  the  Periodical  Cicada,  has,  nDtii  lately, 
ible  to  uie  only  in  a  copy,  which  I  owed  to  the  kindness  of  Dr.  J.  G.  Morris, 
ion  of  Dr.  Smith's  original  niannscript  made  during  the  past  summer, 
e  courtesy  of  his  daughter,  Mrs.  Elizabeth  S.  Guvct,  revealed  the  fiact  that 
itten  "Phillips  Connty,  Arkansas."  Thus  the  State  of  Kansas  is  to  be 
m  the  list  of  States  known  to  bo  occupied  by  Brood  VII  and  Phillips 
Im  iklded  to  the  localities  in  Arkansas. 
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Brood  XXIL--Sept€ndecim,  1S85, 1002. 

MansaclniHciU. — Xei^ative  report  from  Fall  lliver  (Bristol  County). 

Yei'mont. — Negative  reports  I'roiii  Essex  and  Orleaii8i. 

Connecticut, — Xo  reports  received. 

New  York. — Kings,  llieliuiond  (?). 

Negative  rei)orts  from  Clinton,  Franldiu,  Genesee,  Monroe,  Ontaik 

Ehode  Island, — Negative  reports  from  Bristol  and  Wasliiugton. 

New  Jerseih — Burlington,  Camden,  Meieer,  jVIiddlesex,  MonmouUi, 
Morris,  Passaic  (?),  Somerset. 

Negative  report  from  Ocean  (?). 

Pennsijlvania. — Adams,  Blair,  Bucks,  Carbon,  Chester,  Cumberland, 
Dauj^liin,  Delaware,  Franklin,  Huntingdon,  Juniata,  La nciister,  Leba- 
non,Lehigh,  ^lilllin,  Monroe,  Montgomery, Northampton,  Perry, Schuyl- 
kill, Snyder,  York. 

Negative  reports  from  Allegheny,  Bradford,  Butler,  Columbia,  Elk, 
Erie,  La<;kawauna,  Luzerne,  McKean,  Monroe,  Potter,  SusquebauDa, 
Tioga,  Wayne,  Wyoming. 

Delaware. — Kent,  New  Castle,  Sussex. 

Maryland. — Alleghany,  Anne  Arundel,  Baltimore,  Cecil.  Frederick, 
Garrett,  Harford,  Kent,  Montgonjery,  Prince  George,  Talbot,  WashiDg- 
ton. 

Negative  reports  from  Calvert  (I),  Queen  Anne,  Somerset,  andlow«r 
counties  of  the  eastern  shore. 

Dktrk't  of  Cohnnhia. — Throughout. 

Yirginia, — Augusta,  Carroll,  Clarke,  and  ad  joining  counties,  Fairfax, 
Frederick,  Loudoun,  Wythe,  Spottsylvania  (f ),  Warren. 

Negative  reports  from  Buckingham,  Campbell,  Grayson,  Haliite, 
Hanover,  Henrico,  Highland,  King  George,  Lancaster,  Louisa,  Pow- 
hatan, Prince  William,  Boanoke,  Westmoreland. 

Wcfit  Virfjinia. — Beikeley,  Grant,  Hardy,  Hampshire,  and  a(\joining 
counties,  Jefterson  and  adjoining  counties.  Mineral,  Putnam  (!). 

Negative  reports  from  Cabell,  Calhoun  (?),  Gilmer,  Lewis,  Mononga- 
lia, Upshur. 

North  0«ro7nia.— Caldwell  (?),  Cherokee  (?),  Davie,  Lincoln  (18M), 
Surry,  Wilkes,  Yadkin. 

Negative  reports  from  Alleghany,  Gaston,  Hiirnett,  Hyde,  Iredellj 
Jackson,  Madison,  Pasquotank,  Wake. 

South  Carolina. — Negative  reports  from  Abbeville  and  adjoining 
counties,  Oconee,  Williamsburg. 

Tennessee. — Blount,  Carter,  Hamblen,  Hamilton,  James  (!),  Jobn- 
son  (?),  Knox,  Loudon,  .McMinn  (?),  Polk,  Scott,  Sevier,  Sullivan. 
Washington. 

Negative  reports  from  Bedford,  Bledsoe  (?),  Bradley,  Claiborne,  and 
adjoining  counties,  Fentress, Lincoln, Meigs,  Khea,  Rutherford,  Unicoi. 

Georgia. — Banks,  Dawson,  Fannin,  Forsyth,  Franklin, Gilmer, Habcr- 
jham.  Hall,  Lumpkin,  Pickens,  Babun,  Union,  Wliite. 

Negative  reports  from  Columbia,  Harris,  Polk,  Towuh,  Washington. 

Alabama. — Saint  Clair  (f ). 

Negative  reports  from  Blount,  Limestone,  Perry. 

Ohio. — Adams,  Butler,  Champaign,  Clarke,  Clay,  Clermont  (?),  Dd** 

•'are,  Fairfield,  Franklin,  Greene,  Hamilton,  Lucas,  Montgomery,  Pick** 

vay,  Preble,  Sandusky,  Warren,  W^yandot.  ', 

'^>gative  report"  +'»om  Auglaize,  Guernsey,  Hardiu,  Jackson,  Paal<^* 

•••    3eneca. 

Cenivfih*  — Pa^.  r^<     ^'•'^.kenridge,  Carroll,  Casey,  Davies,  Fayette {^)» 
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iklin,  Hart  (t),  Henderson  (?),  Jefferson,   Lawrence  (T),  McLean, 
:«r  (ISGS),  Ohio,  Ohlliam,  Trimble. 

giitivo  rei)orts  from  Casey,  Clay,  Leslie,  Owsley,  Pike,  Eussell  and 
iniug  counties,  Sbelby,  Wayne. 

duina. — The  appearance  of  the  Cicada  was  reported  from  all  coun- 
of  the  State,  except  thefollowintr : 

?  Kalb  (not  beard  from),  Howard  (negative  report  received),  Mar- 
l  (not  heard  from),  Ohio  (not  heard  from),  Porter  (negative  report 
ived),  Pulaski  (not  heard  from),  Starke  (not  heard  from). 
Unois, — Clark,  Crawford, De  Witt,  Edgar,  Edwards  (?),  Gallatin,  Iro- 
s(lSCS),  Kane  (?),  Pope,  Vermillion,  Wabash,  White,  Williamson 
haps  Brood  VII). 

ejyative  reports  from  Carroll,  Douglas,  Kendall,  Lee. 
ichigan. — Barry,  Branch,  Calhoun,  Eaton,  Genesee,  Gratiot,  Jack- 
Kalamazoo,   Lenawee,  Livingston,  Monroe,   Saint   Clair,    Saint 
»li,  Washtenaw.  Wayne. 
I'gjitivo  reports  from  Macomb,  Manistee. 
'iscojisin . — Sa  nk. 

egative  reports  from  a  number  of  other  counties. 
be  above  enumeration  of  counties  in  which  the  appearance  of  the 
a  was  reported  to  us  in  1885,  gives  but  an  imperfect  picture  of  the 
nbution  of  the  two  broods,  and  we  have,  therefore,  endeavored  to 
cate  on  a  map  (Map  1)  the  localities  reported  to  us  this  year  as 
as  those  i^reviously  ascertained,  and  to  thus  illustrate  graphically 
extent  of  territory  occupied  by  the  two  broods.    The  limited  scale 
map  intended  for  an  octavo  volume  prevents  accurate  and  detailed 
leation  of  the  limits  of  the  territory  known  to  be  occupied  by  either 
d  as  also  the  real  conditions  within  that  area.    There  are  many 
ities  in  which  the  Cicada  appeared  only  in  the  northern  or  eastern 
,  or  only  in  a  few  scattered  localities,  or  even  a  single  locality.   All 
and  other  details,  so  interesting  and  important  for  a  thorough  un- 
nding  of  the  geographical  and  topographical  distribution  of  the 
a,  could  only  be  indicated  on  a  much  larger  map.    It  must  also  be 
Qbered  that  our  knowledge  of  the  distribution  of  the  various 
and  more  especially  of  the  large  ones  which  extend  over  many 
eg!,  is  far  from  being  complete.    Many  counties,  especially  in  the 
:bern  States,  have  not  been  heard  from  at  all,  while  the  reports  re- 
ed from  a  number  of  other  counties  are  so  vague  or  so  ambiguous 
)  be  of  little  or  no  value. 

nnts  of  Contact  of  the  two  Broods. — A  glancfe  at  the  map  shows 

the  two  broods  are  well  separated  from  each  other  except  at  two 

t8,  viz,  in  southern  Illinois  and  northern  Georgia.    In  the  first- 

)ned  State  the  localities  along  the  Mississippi  Eiver  undoubt- 

oelong  to  Brood  VII,  while  those  along  the  Wabash  River  belong 

equal  certainty  to  Brood  XXII;  but  considerable  uncertainty  ex- 

re^rding  the  localities  along  the  lower  course  of  the  Ohio  River 

those  between  that  river  and  the  Mississippi.    There  is  great 

bt  whether  the  county  of  Williamson,  in  Illinois,  belongs  to  the  ter- 

T  of  Brood  VII  or  to  that  of  Brood  XXII.    We  received  two  reports 

that  county,  the  one  simply  stating  the  appearance  of  the  Cicada 

ear,  the  second  recording  the  Cicadas  in  the  years  18G8, 1881,  and 

These  three  years  can  only  refer  to  Brood  XVIII  (1868  and  1881) 

iXll  (18(>8  and  1885),  both  broods  having  appeared  simultaneously 

Thus,  on  the  strength  of  this  communication,  we  have  referred 

1  County,  Illinois,  to  Brood  XXII. 

I  confusing  and  uncertain  are  the  relations  of  the  two  broods 


250         EEPORT   OF   THE    COMMISSIONER   OF  AGBICULTUBE. 

attbeir  second  point  of  contact,  viz,  in  northern  Georgia.  The  exist- 
enoe  of  Brood  VII,  in  Geoii^iji,  is  based  npon  Dr.  Smith's  UDpuUifthed 
"Register,"  in  which  he  records  the  Cicada  in  1846  and  1859int]iecoaB- 
ties  of  Do  Kalb,  Gwinnett,  and  Js'ewton.  In  1872  none  of  thesecouDtitt 
were  heard  from,  and  in  1885  a  single  correspondent  (Mr.  E.  M.  Wynn, 
of  Alto,  Banks  County)  refers  to  two  of  them  (De  Kalb  and  Gwinnett), 
but  in  such  a  way  as  to  connect  them  witli  tiic  belt  or  belts  nudoobtedly 
occupied  by  Brood  XXII  in  Georgia.  Want  of  space  prevents  folltf 
consideration  here  of  this  interesting  question,  and  for  the  present  le 
leave  these  three  counties  attached  to  Brood  VII. 

In  this  connection  we  would  finally  mention  that  northeastern  Alar 
bama  may  also  be  claimed  by  either  brood.  All  information  received 
in  1885  from  that  State  was  of  a  negative  character,  excepting  the  fol- 
lowing two  statements:  Judge  J.  F.  Bailey,  of  Marion,  baa  h^rd  that 
the  Cicada  has  been  seen  in  June  ^'  in  some  of  the  counties  in  tbenorth< 
east  part  of  the  State ; "  and  Mr.  John  W.  Inzer,  of  Ash  ville,  Saint  Clair 
County,  had  been  informed  by  reliable  authority  that  they  had  api)eared 
in  June  in  a  specified  locality  in  his  county,  but  that  hedidnot  seethein 
himself.  In  the  absence  of  any  previous  record  it  is  impossible  to  8a,Y 
to  which  of  the  two  broods  these  two  statements  refer,  and  we  have 
deemed  it  best  at  i)resent  not  to  mark  the  locality  down  on  the  ma|). 

OeopraphicaJ  distrihutmi  of  Brood  VII, — Of  the  seven  broods  known 
to  exist  of  the  l.*i  year  race,  this  Brood  \'ll  is  only  sur]iassed  in  extent  bj 
Brood  XVlll  (1881  and  1894),  the  remaining  bror)ds*  being  much  smaller 
Its  main  seat  is  the  Mississippi  Valley,  extending  north  watd  a  little  be 
yond  the  thirty-ninth  parallel,  or  a  little  north  of  the  mouth  of  t-he  His 
souri,  and  southward  a  little  beyond  the  thirty-first  parallel.  To  judgi 
from  the  sum  of  the  records  received  in  1885  the  bi-ood  is  by  far  mow 
generally  distributed  and  more  numerous  on  theeiist  side  of  the  MissiB 
sippi  Valley  than  on  the  west  side.  Its  most  com])act  body  is  iu  Tea 
nessee,  where  the  Cicadas  have  been  reported  as  extremely  numerotti 
in  every  county  west  of  the  Tennessee  lliver.  In  Mississippi  they  wer 
equally  abundant  in  the  section  watered  by  the  Yazoo  liiver  and  it 
affluents  from  the  northern  line  of  the  State  south  to  Vicksburjr, 
brood  then  crossing  the  Mississippi  and  occupying  several  count 
the  Louisiana  side.  Another  distinct  belt  follows  the  Pearl  River  iron 
the  center  of  the  State,  extending  into  Louisiana.  Between  Pearl  Rive 
and  the  Mississippi  the  Cicadas  also  occupied  several  counties;  bnttb 
statement,  derived  from  i)revious  reports,  that  the  brood  is  generall; 
distributed  through  eastern  Mississip])i  has  not  been  corroborate*! ;  ii 
fact,  with  the  excej)tion  of  the  northeastern  corner,  nothing  washeai] 
of  Cicadas  in  the  eastern  portion  of  the  State.  Southern  Louisiana  i 
entirely  free  from  the  Cicada  (excepting  localities  along  Pearl  Biver! 
and  the  reported  localities  from  the  other  sections  form  a  compact : 
in  the  northeastern  corner,  and  a  smaller  detached  area  in  the  nonn 
western  corner  along  Bi'd  liiver,  the  locality  being  8U])|>orted  by  auothe 
near  by  on  tiie  Arkansas  side.  In  the  latter  State,  as  well  as  in  Mii 
souri,  the  re])orted  localities,  besides  those  along  the  Mississippi,  ^ 
'ery  much  scattered  an<l  isolated ;  but  since  the  Cicadas  were,  as  a  rah 
not  very  numerous  in  the  more  northern  sections,  it  is  possible  tlut  t 
brood  has  not  been  generally  observed,  except  by  persons  especial^ 
nterested  in  this  Cicada  matter.  In  Illinois  the  brood  occupies  onl 
ounties  along  the  Mississippi.  From  Kentucky  the  reports  are  remad 
'^W  scarce,  but  we  ought  to  suppose  the  Cicada  common  between  tli 

Of'a  nr  \,y^e\  of  tl}f''U)  oy^  ity  uq  means  80  well  establlsbed  as  oonld  be  desired* 
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BnDessee  and  the  Mississippi  Rivers.    In  the  southern  part  of  the  State 

is  an  eastward  extension  of  the  brood  across  the  Cumberland  Eiver, 

Du  ihis  eastward  extension  is  still  more  marked  in  Tennessee,  where 

le  Cicadas  have  been  reported  so  far  east  and  south  as  beyond  Nash- 

ille.   The  entirely  isolated  locality,  or  rather  gronp  of  localities  in 

ieorgia  has  already  been  referred  to  on  page  250.    The  locality  in  Kan- 

as  formerly  referred  to  this  brood  must  be  stricken  off  (see  p.  247). 

Qeographical  diatribution  of  Brood  XXIL — ^This  is  by  far  the  largest 

f  the  fourteen  broods  of  the  17-year  race  of  the  Periodical  Cicada 

n  to  exist  in  the  United  States,  and  it  is  only  equaled  in  extent  by 

iS-year  Brood  XYIII  (1881  and  1894).    It  extends  from  the  Atlantic 

K      to  middle  Illinois  and  Wisconsin,  and,  reaching  in  its  northward 

)n  to  beyond  the  forty-third  parallel  in  Michigan  and  Wiscon- 

m,  iiD      ly  attains,  southward,  the  thirty-fourth  parallel  in  Georgia. 

lowever,  this  immense  area  is  by  no  means  evenly  occupied  by  the 

Jicada,  and  a  glance  at  our  map  will  at  once  show  a  very  striking  featnre 

Qit8 distribution,  viz:  It  is  divided  into  two  large  and  sharply  divided 

wdiesor  branches.    Detached  areas  of  smaller  or  larger  extent  are  of 

requent  occurrence  in  the  geographical  distiibution  of  the  various 

iroods,  but  in  no  other  brood  is  the  separation  so  striking  as  here.    The 

lelt  separating  the  two  branches,  and  in  which  consequently  the  Cicada 

not  appear  this  year,  is  formed  by  the  following  territory :  Western 

northern  Pennsylvania,  eastern  half  of  Ohio,  West  Virginia  west 

'I  ibe  Alleghanies,  central  and  eastern  Kentucky,  and  a  large  portion 

>f  Tennessee. 

The  Eastern  branch  commences  at  Long  Island,*  New  York,  and,fol- 
a  southwestern  course,  extends  in  small  detached  areas  through 
lie  New  Jersey  until,  in  Peimsylvania,  we  meet  the  con)pact  main 
yof  the  brood  which  occupies  the  southeastern  third  of  Pennsyl- 
ia,  the  northern  half  of  Delaware,  the  whole  of  Maryland  (except- 
tbe  southern  half  of  the  peninsula  between  the  Potomac  and  the 
i       eake  Bay  and  the  corresponding  portion  of  what  is  known  as 
li«i       ?ru  Shore),adjacent  counties  of  West  Virginia  and  the  northern- 
most counties  of  Virginia.     From  this  point  southward  an  extremely 
nteresting  feature  of  the  l)r()Oil  has  been  elucidated  by  this  year's  in- 
Wtigatiou,  viz.  that  the  Cicadas  are  entirely  confined  to  the  mountain- 
•08  region,  appearing  nowhere  in  the  open  country  east  of  the  Allegha- 
'iw.    Our  records  are  not  complete  enough  to  decide  whether  the 
'icadas  occupy  the  valley  of  Virginia  and  adjacent  portions  of  the 
'arolinas  in  a  more  or  less  complete  body  or  in  detached  areas,  but  we 
Je  inclined  to  believe  that  the  latter  case  will  prove  to  be  correct.     At 
'  rate,  in  eastern  Tennessee  and  northern  Georgia,  from  which  see- 
the records  are  more  plentiful,  the  distribution  of  the  Cicada 
e«ni8  to  be  governed  by  toj)ogra[)hical  features,  the  nature  of  which  is 
tillobsure,  and  the  Cicadas  arc  rcjmrted  from  numerous  localities  a[)- 
*anng  either  in  strips,  bordered  by  mountain  ranges  or  streams,  or  in 
reasof  smaller  or  larger  extent  with  no  definite  natural  boundaries. 
D  Georgia  the  dividing  line  between  the  region  occupied  by  this  Brood 
^11  and  that  of  Brood  VII  is  by  no  means  well  ascertained,  as  already 
m  p.  2.50.     In  Tennessee  the  Cicadas  were  reported  on  the  mount- 
west  of  Chattanooga,  thus  reaching  the  northeast  corner  of  Ala- 
.    For  this  reason  we  are  inclined  to  believe  that  the  Cicadas  re- 
re  Dortbem  localities  siven  in  out  previoas  records,  viz,  Fall  Rlvor,  Mass., 
,  *  t.,  and  Rochester,  N.  i .,  were  not  confirmed  by  this  year's  investigation, 
B,  therefore,  been  stricken  off. 
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ported  in  north  oast  em  Alabama,  and  more  especially  those  of  Saint 
Clair  County  (see  p.  L'30),  belong  to  the  Brood  XXII  rather  than  to  Brood 
VII. 

The  Western  brnncli  of  the  brood  is  a  compact  one  of  vast  cxtcni, 
and  consisting  ot*  Judiana,  tho  western  half  of  Ohio,  a  uand>er  of  coon- 
ties  in  Kentucrky  along  the  Ohio  liiver,  and  a  narrow  strip  in  Easteni 
Illinois  adjacent  to  the  Indiana  line.  This  compact  area  extends  norlli- 
ward  into  Micliigan,  but  here  the  brood  appears  alivady  to  bebrolien 
np  into  several  detached  areas.  From  Indiana  only  a  few  coiiuties 
have  not  been  heard  from ;  the  Cicadas  appear  to  be  getting  lesj 
numerous,  and  even  scarce,  in  the  northernmost  counties  and  entirelj 
absent  in  a  few  counties  in  the  northwestern  corner  of  the  State.*  li 
Ohio  the  brood  extends  east  of  the  Scioto  lliver  at  Columbus,  butnortl 
of  this  place  a  number  of  counties  in  the  western  half  of  the  State  ap 
pear  not  to  be  occupied  by  it.  A  few  detached  localities  are  i-eportec 
from  the  more  central  region  of  Illinois,  and  the  southernmost  locali 
ties  in  that  State,  where  this  brood  comes  in  contact  with  Brood  VII 
have  already  been  referred  to  on  p.  249.  Finally  a  single,  but  very  del 
inite,  report  of  the  appearance  of  the  Cicada  in  Southern  Wisconsii 
has  been  received.  This  locality  is  very  interesting,  but  widely  sepa 
rated  from  the  main  body. 

SUMMARY   OF  DISTRIBUTION  AND  FUTURE  APPEARANCE  OF  DIFFBB 

ENT  BROODS. 

Summing  up  the  distribution  of  the  Periodical  Cicada  (both  17  an 
13  year  races)  within  the  United  States,  aa  now  ascertained,  it  will  I) 
seen  that  the  Cicada  is  known  to  occur  in  all  the  States  east  of  the  plaiiu 
excepting  the  northern  i)ortion  of  New  England,  northern  Michigan, an 
the  whole  of  Minnesota.    It  thus  appears  that  thisCicada  does  not  bree 
in  those  Northern  States  or  portions  thereof  in  which  the  woods  are  con 
posed  more  or  less  exclusively  of  pine  trees  or  other  conifers.    E 
Island  i)ossesse8  no  broods,  so  far  as  we  knoNv,  but  this  may  be  < 
want  of  proper  records,  as  several  broods  reach  close  to  the  borders  i 
that  State.    Neither  does  the  species  occur  in  the  peninsula  of  Flo 
for  reasons  either  of  a  climatic  or  geologic  nature.    Our  knowl     ;«' 
the  western  extent  has  greatly  increased  since  1808,  and  several  urood 
can  now  be  traced  as  far  west  as  eastern  Montana  and  Wyoming,  centn 
Colorado,  and  the  extreme  western  parts  of  Texas,  while  less  reliable  ev 
deuce  even  indicates  that  the  species  may  occur  in  western  Montat 
along  streams  emptying  into  the  Pacific  Ocean.    Unless  this  reporl 
substantiated  in  future  the  distribution  will  not  extend  beyond  thedivn 
ing  range  of  the  Rocky  Mountains.    Tlie  connection  between  thedisti 
bution  of  this  insect  and  the  botanical,  geological,  and  toiwgraphi 
characteristics  of  the  country  forms  a  very  interesting  subject  for  oo 
sideration. 

The  earlier  authors  on  the  subject  of  distribution  of  the  Cicada,  i 

eluding  Prof.  N.  Potter,  Dr.  Harris,  and  Dr.  Smith,  arranged  the  clif 

nology  solely  according  to  the  years  of  tlie  appearance  of  the  Cicada.  1^ 

Yitch  was  the  first  to  introduce  the  numbering  of  the  different  brooii 

However,  from  want  of  sufhcient  data,  only  a  few  of  the  broods  aetu 

n  existence  were  known  to  him,  and  he  confounded  the  broods  of  u 

»evcnteen-year  and  thirteenyear  races  of  the  insect.    Thus,  in  order 

a^oid  further  confusion,  we  were  obliged,  in  1868,  to  renumber  ll 

iroods,  beginning  with  the  brood  that  was  to  appear  the  year  foUowii 

hat  date,  and  numbering  consecutively  the  broods  as  they  were  to  a 

rhiq  jg  ^|,«f   i,<v  orea  occupied  by  Brood  V  (1871  and  1688). 
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ar  in  sobseqnent  Tears.    It  is  gratifying,  after  tbe  lapse  of  seventeen 

ars,  to  tind  that  twenty  of  tlie  twenty-two  broods  thus  tentatively 

veu  by  us  have  since  been  fully  established  by  records.     Brood  111, 

;  shown  by  Bulletin  8,  is  evidently  invalid,  and  we  have  stricken  it 

It,  while  Brood  X  needs  further  confirmation  of  its  validity;  yet  we 

ivc  deemed  it  best  to  retain  the  nuiuberiilg  of  1S()S,  as  that  euumera- 

on  marked  an  ej.'ocli  in  our  exact  knowledge  of  the  various  broods. 

The  following  summaries  may  be  made  for  convenience;  the  lioman 

rals  indicating  the  number  of  the  brood  and  the  asterisk  the  13-^  ear 

oils. 

During  the  next  seventeen  years  there  will  occur  broods  of  the  Peri- 
ilical  Cicada  somewhere  or  other  in  the  United  States,  in  the  loUuwing 
ears: 

1886.  I. 

1888.  V  and  X*. 

1889.  VIII. 
1891.  IX. 

1893.  XI  and  XVI ». 

1894.  XII  and  X VIII*. 

1895.  II*  and  X 11 1. 
ISOG.  IV^*and  XIV. 
1897.  VI*  and  XV. 
1S98.  VU*  and  XVII. 

1899.  XIX. 

1900.  XX. 

VM)L  X*  and  XXI. 
1902.  XXII. 

T      every  year  except  1887,  1890,  and  1892,  will,  during  the  next 

iieen  years,  be  somewhere  a  Cicada  year;  and  it  will  be  noticed 

uere  are  thirteen  septendecim  and  but  eight  tredecim  broods,  it  fol- 

UW8  that  when  one  ot  these  last  appear  it  will  nearly  always  be  in 

»niiectiou  with  one  of  the  former. 

It  further  appears  that  the  number  of  distinct  broods  ai>pearing  in 
lifiVrent  vears  within  the  same  geographical  limits  are  as  follows  : 

iffl6flwm.— Four  broods:  years  1893  [XVI*],  1894  [XV1II*J,  1896 
[IV*].  and  1902  [XXII  or  VII*?]. 

Aril7fn«rf«.— Four  broods;  years  1891  [IX],  1894  [XVIII*],  1890  [XIV], 

t'oJomdo, — One  brood  ;  year  1891  [IX],  and  possibly  another  in  1893 

Cmiccticnt— -Two  broods;  vears  1886  [I]  and  1894  [XII]. 
7)(/«/ffl/t\— Two  broods;  years  1889  [VIII]  and  1902  [XXII]. 
I^i^U'k'to/Coltmbia.—Tv^o  broods  ;  vears  1894  [XII]  and  1902  [XXII]. 
Floi'uh.^Oue  brood  ;  vear  1896  [IV* |. 

^V«j7,m.— Five  broods  ;'  vears  1893  fXVI*],  1894  [XVIII*],  1895  [II*], 
l&'^fVlI*],  and  1902  [XXII].  ^  J'  ^  J,  l      h 

///i«ow.- Seven  broods;  years  1888  [V^],  1889  [VIII],  1893  [XI],  1894 
PVIII*],  1895  [XIIIJ,  1898  [VII*],  and  1902  [XXIIJ. 
Indian  Terrltory.-^Two  broods ;  years  1894  [XVIIl*]  and  1896  [XIV]. 
Jji(?w«a.— Five  broods;  years  1888  [V],  1889  [VIII],  1893  [XIJ,  181U 
m,  and  1902  [XXII]. 

-Three  broods;  years  1888  [VJ,  1895  [XIIIJ,  and  1896  [XIV]. 
f.— Two  broods;  years  1893  [XI]  and  1896  fXIV]. 
y.— Five  broods;  vears  1889  [VIII],  1894  [XVIIl* |,  1 897  [XV J, 
m*],  and  1902  [XXIl],  and  possibly  a  sixth  in  1893  [XI]. 
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Louisiana.-^Three  broods;  years  1894  [XVIIP],  1897  [W 
[VI  l»],  and  possibly  a  fourth  in  1888  [X*|. 

Maryland.-^Fo\ir  broods ;  years  1889  [  VIII],  1893  [XI],  189^ 
and  1902  [XXIIl. 

MassachvMtts.^ThTQQ  broods ;  years  1886  [I],  1889  [VHIl,  i 
[XX]. 

Michifjan.^Three  broods ;  years  1888  [V],1894  [XII], and  1902 

Misslitsi/fpL— Four  broods;  Years  1^94  [XVIII*],  1896  [IT 
[V1*J,  and  1898  [VIP]. 

3/mo«rt.— Four  broods;  years  1894  [XVIII*],  1896  [XIII],  189^ 
and  1893  [VII*]. 

Montana  and  Wyoming, — One  brood  ;  year  1898  [XVII]. 

Nebraska.— Thvite  broods:  years  1891  [IX],  1895  [XlII],  a 
[XIV].  ^      ^  ^         ^' 

New  Jersey.— Four  broods;  years  1889  [VIII],  1894  [XI 
[XVII],  and  1902  [XXIIJ. 

New  YorJi.—8\x  broods;  years  1880  fVllI],  1894  [XII],  1898 
1899  [XIX],  1900  [XX],  and  1902  [XXIIJ. 

North  Carolhia.—Fij^ht  broods  ;  years  1889  [VIII],  1893  [two 
XI  and  XVP],  1894  [two  broods  XII  and  XVlII*],  1898  [XVI] 
[XXI],  and  1902  [XXII]. 

Ohio— Seven  broods;  years  1889  [VIII],  1895  [XIII],  1896 
1897  [XV],  1898  [XVll],  1900  [XX],  and  1902  [XXlI]. 

Fennsi/lvania.—Kv^ht  broods;  years  1888  (VJ,  1889 [VIII],  181 
1897  [XV],  1898  [XVII],  1899  [XIXJ,  1900  [XXJ,  and  1902  [X^ 

South  Carolina.— Two  broods;  years  1894  [XVIII*]  and  1902 

Teiinessee.-Slx  broods ;  years  1889  I  VIII],  1893  [XVP],  1894  [ 
1890  [IV*],  1898  [VII*],  and  1902  [XXIIJ. 

Texas.— Three  broods;  years  1888  [X!*],  1894  [XVIII*],  a 
[XIV]. 

Virginia. — Five  broods;  years  1893  [XI],  1894  [two  broods  . 
XVI II*],  1901  [XXIJ,  and  1902  [XXIIJ. 

West  Virginia— Five  broods;  years  1889  [VIII],  1897  [X 
[XVII],  1901  [XXIJ.  and  1902  [XXIIJ. 

Wisconsin.— Three  broods;  years  1888  [V],  1898  [XVII],  a 
[XXIIJ. 

THE  INFLUENCE  OF  CLIMATE  UPON  THE  RAGES. 

It  lins  already  boon  sliown  that  the  17-year  race  is  essentiall 
ern  and  the  13-year  race  i^ssentially  Southern.  But  Irom  the  1 
at  certain  intermediate  latitudes  they  either  oyerlap  or  very  ch 
proximate  each  other,  and  the  further  fact  that  no  races  reqni 
intermediate  periods  for  deyelopment  are  so  far  known,  we  ii 
elude  that  the  separation  took  place  in  the  remote  past  and  tl 
race  is  to  day  but  little  aifected  by  the  character  of  the  climate, 
^t  may  be  questioned  whether  a  hypogean  insect  which  dwells 
most  part  so  deep  in  the  ground  as  to  be  measurably  beyoDd  t 
of  the  atmospheric  changes  of  temperature  will  be  very  matei 
Juenced  thereby.  Yet  there  are  several  interesting  scientific  q 
upon  which  light  would  be  thrown  by  any  obtained  data  i 
actual  influence. 

We  have,  for  these  reasons,  had  in  mind  for  some  time  t< 
series  of  experiments  by  transferring  the  eggs  of  one  of  the  se)) 
^roods  to  the  extrem«cj  Southern  States  in  which  the  tredec 
...>ov"i  *-^  oc.uTr  and  vice  ''^^^s^ 
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18S1  we  made  some  attempt  by  sending  eggs  of  the  tredeoim  brood 
II,obtained  in  Missouri,  to  afew  of  our  Northern  correspondents,  bat 
one  exception  the  experiments  were  not  made  with  sufficient  care. 
B.  Pickmau  Mann,  then  living  at  Cambridge,  Mass.,  placed  in  our 
U  a  record  of  some  twigs  which  were  sent  to  him.  The  eggs  seemed 
3  shriveled  up  so  that  he  feared  they  might  be  abortive.  But  he 
ed  some  of  them  (four  twigs)  under  a  large  apple  tree  behind  his 

No.  19  Follen  street;  twelve  sticks  under  a  large  oak  tree  about 

;y  directly  south  of  the  middle  of  an  open  space  amid  large 

tr       on  the  path  from  Prof.  0.  B.  Norton's  house  toward  the  Mu- 

Q  01  ^comparative  Zoology ;  eight  sticks  under  another  large  oak  tree 

seventeen  paces  east-southeast  of  the  last,  and  live  sticks  under 
larger  oak  trees  about  twenty-live  paces  directly  east  of  the  western 
er  of  Norton's  woods, 
lie  present  year  we  have  instituted  a  series  of  experiments  which 

e  tangible  results,  as  we  have  taken  precautious  not  only  to  see 

r  the  eggs  really  hatched  at  the  dift'erent  localities  where  they 

i  uiaced,  but  to  have  the  experiments  recorded.    We  also  place  the 

I  of  these  experiments  on  record  in  this  report,  and  it  will  be  very 
resting  in  the  future  to  observe  whether  or  not  the  tredecim  race 
require  more  than  thirteen  years  for  development  at  the  Northern 

,  or  the  septendecim  race  fewer  than  seventeen  years  at  the  South- 
points.  We  would  therefore  ask  all  those  who  may  read  this  arti- 
ind  feel  sufficient  interest  in  the  matter,  and  who  may  be  living  at 
time,  to  look  for  the  appearance  of  Cicada  at  the  points  indicated 
Dg  the  closing  yearsof  the  present  century  and  the  first  two  years 

next,  and  to  send  to  the  Department  the  results  of  observations, 
lollowing  transfers  were  made  with  the  kind  assistance  of  the  gen- 
len  mentioned  : 

Brood  Vll  {Tredecim), 

Eggt  sent  to— 


B5. 

«  j  W.  L  Peters.  Senntobia.  Miss J.  H.  Comatock,  Itbaca,  N.  Y. 


I  ,  P.  H.  Skipwitli   Oxlurd,  Miss. 

13  J.  (;.  Barlow,  Caaet.  Mu        

13  P.  H  Skipwitb.  Oxfonl,  Miss... 

'-3  do 

J3  do 

IJ  W.  L.  Pi-ters,  Senatobia,  Miss. ., 

17  do 

li    •-.  do 

do 

do 


17 


J.  A.  Lintner,  Albany,  N.  T. 
H.  Osboru,  Aiues,  Iowa. 
Siitunel  lleusbaw,  BoHt*>n,  Mass. 
R.  Tbaxter,  Kittery  Point,  Me. 
A.  S.  Packard,  Hruuswick,  Me. 
J.  H.  Comstock.  Tlhaca,  X.  Y. 
J.  A.  Lintuer.  Albany,  N.  Y. 
Saiuuul  lieuiiliaw,  Bn'stoD.  Mass. 
Jt.  Tbaxter,  Kittery  Point,  Me. 
A.  S.  Packanl,  liruuswlck,  Me. 


Brood  XXII  {Septendecim). 


(t.  Nolfb*.  Savannah,  Ga. 
J.  K.  Wilkt,  Macon.  Ga. 
I).  L.  Phares,  A;;rioiiUural  College,  Miss. 


}    f-  M.  Wt-bster.  Lafa\ette,  Tnd 

j{    t.  ItecdtT.  Xew  ITopo.  Pa ,  ..„ 

II    P.M.  Webster.  Lar.iy.tte.  lud I  K.  A.  Smith,Tn«caloo«a.  Ala. 

\l    *.  NV.  Allis,  Adiian,  Mich  |  li.  W.  Jones,  Columbus,  Miss. 

\l  do !  G.  Xoble,  Savanunh.  Qa. 

;  do I  J  E.  Willet.  Macon,  G a. 

J:  do :  H.  H.  Haidawav.  Tuscaloosa,  Ala. 

1?  do I  r>.  L.  Phares.  A  jrricnltunil  College,  Miss. 

l|  I do Charlt-H  Molir.  .MdlMh-,  Ala. 

I|  do i  ^li:^H  ^^.  K.  Miirtffldt.  Kirkwood,  Mo. 

'  do <r.  Noble,  Savannnli.  Ga. 

do I  J.  E.  Willet,  Macon.  Ga. 

do '  T).  L.  Pbnrea.  .\;;iit*nltural  College,  Mi«f 

do I  K.  A.  Smith.  TuMcaloosa,  Ala. 

do 11.  W.  Junes.  Ctdanibu.s.  Miae. 

do ,  J.  D.  Wilkius,  Seluia,  Ala. 


SI 
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The  requests  made  of  each  of  these  corresponclents  were:  To  select  J 
spot  where  the  Cieada  lias  not  been  seen  the  present  year;  to  take  ai 
isolated  tree  (prct'eiahly  in  an  orchard),  which  is  not  likely  to  bedis 
turbed  during;:  the  next  seventeen  (or  thirteen)  years,  and  to  marl 
it  phiinly  witli  a  zinc  label.  The  twiffs  were  to  be  placed  arouud  tb 
base  of  the  tree,  and  watched  at  intervals  until  the  eg^s  had  hatcliw' 
We  advised  that  a  few  twigs  be  retained  in  some  vessel,  so  that  Iiatel 
ing  could  be  absolutely  proved,  and  that  ii  record  be  made  of  the  fact 
in  the  (.'ase  and  published  in  the  local  i^aper  or  elsewhere.  Wc  ah 
strongly  urged  the  importance  of  exactness  in  this  record,  as  the  m 
cess  of  the  experiment  would  largely  depend  upon  such  exactness. 

The  eggs  sent  to  Prof.  J.  II.  Comstock,  at  Ithaca,  N.  Y.,  hatched  vel 
and  the  twigs  were  placed  July  10, 1685, ''  under  the  largo  hickory  tn 
which  stands  midway  in  the  row  of  elms  on  the  north  side  of  the  aveni 
leading  from  Morrill  Hall  to  the  residence  of  President  White.  •  * 
It  is  the  only  hickory  tree  in  the  row.  It  is  the  ninth  tree  east  of  tl 
University  avenue  and  the  ninth  tree  west  of  the  President's  avenae 
Specimens  were  placed  in  the  permanent  collection  of  Cornell  Unive 
sity  at  Ithaca  under  the  number  181,  sub.  2,  with  conspicuous  lalK 
''  Read  in  1^[)S,^^  and  a  folded  label  with  details. 

Those  sent  to  Dr.  J.  A.  Lintner,  at  Albany,  N.  Y.,  were  placed  in  tl 
orchard  of  Mr.  Erastns  Corning,  at  Kenwood.  "The  tix*e  beiieal 
which  the  eggs  were  planted  (they  were  hatching  when  the  twigs  we 
placed  about  the  b;*se  of  the  tree  and  tied  to  its  branches)  was  marb 
with  a  zinc  label,  bearing  this  inscription:  ^Thirteen-year  brood 
Cicada  (Riley's  brood  No.  VII);  eggs  from  Oxford,  Miss.,  planted  Jo 
4, 1885.'  Additional  eggs  from  a  second  sending  were  placed  under 
same  tree  on  July  21,  and  also  some  in  a  wood  adjoining,  a  fcwroi 
to  the  south,  to  serve  as  a  food  supply  in  the  event  of  Uie  death  oi 
struction  of  the  orchard."  In  the  planting  Dr.  Lintner  wa;i;  assisted  i 
Mr.  William  Grey,  gardener  of  Mr.  Erastus  Corning,  who  was  reqnest 
to  communicate  to  others  on  the  farm  the  exact  location  of  the  tn'O. 
The  twigs  sent  to  Prof.  Herbert  Osborn,  at  Ames,  Iowa,  weredqK 
ited  by  him  under  two  trees  on  the  college  farm,  which  may  be  < 
scribed  as  follows :  First,  an  apple  tree  standing  directly  east  from  t 
house  occupied  by  Dr.  B.  D.  Ilalstead  and  north  of  the  house  occopi 
by  I*rofessor  Osborn,  the  iarthest  to  the  south  of  the  group  of  api 
trees  standing  in  that  part  of  the  grounds  j  second,  an  elm  tree  stai 
ing  25  yards  (lirectly  south  from  the  house  in  which  Professor  Osbc 
is  living.  This  house  stands  a' little  south  of  midway  between  1 
"  Farm  House"  and  "  South  Hall,"  on  the  east  road  between  those  t 
buildings,  or  the  farthest  from  the  main  college  building  in  an  E.^ 
direction.  The  ai)ple  tree  is  S.SW.  from  the  farm  house  and  E.^ 
from  the  nmin  college  building.  On  each  of  the  trees  is  hung  u  2 
label  with  the  inscni)tion :  "Twigs  from  Cadet,  Mo.,  containing  egg« 
thirteen -year  Cicada,  were  phuted  under  this  tree  July  21,  1885." 

The  eggs  sent  to  Mr.  Samuel  Henshaw,  at  Boston,  Mass.,  wei'e  pi* 
about  two  ai)])le  trees  in  an  orchard  (>wne<l  by  Prof.  Alpheus  Hyatt 
Anniscjuam  (part  of  (Jloucester),  Essex  County,  MassachusKts.  'J 
trees  in  cpustion  are  the  two  opposite  the  southwest  corner  of  the  1 

The  tiiree  lots  of  eggs  sent  to  Mr.  Ceorge.  Noble,  of  Savannah,  ^ 
v<»ie  received  by  him  in  good  condition,  and  hatched  perfectly.    ' 
vere  placed  under  certain  irherry  trees,  each  marked  with  a  zinc  lii| 
>u  the  farm  known  as  "  Keiser's,"  1^  miles  southeast  from  the  City 
•»unge. 
The  twigs  sent  to  Prof.  J.  E.  Willet,  at  Macon,  Ga.,  were  depositee 
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I  Park,  at  Macon,  as  follows :  '^  The  twigs  from  Indiana  were 

the  base  of  three  trees ;  first,  a  small  elm  just  within  tiie 

9  f  about  100  yards  eastward  of  the  torn  of  the  track 

iae  main  entrance ;  second,  a  fine  hickory  on  the  bluff  of  the 

,  aoout  opposite  the  middle  of  the  track,  and  third,  a  sweet  gum 

bluffy  about  100  feet  southeast  of  the  hickory.    These  three  trees 

h  a  zinc  label  with  the  legend,  '  XYII-year  Cicada,  Indiana, 

•»o-1902.'    The  twigs  from  Michigan  were  deposited  at  the  base 

tweet  gum  at  the  north  end  of  the  Editor's  Home.    The  zinc  label  on 

lee  bears  the  legend, « XVIIyear  Cicada,  Mich.,  1885-'98-1902.''' 

.  D.  L.  Phares,  of  Agricultural  College,  Oktibbeha  County,  Mis- 

)pi,  deposited  the  first  twigs  sent  to  bim  on  the  ground  under  the 

of  a  hickory  tree  standing  6  feet,  a  little  south  of  east,  from  the  bot- 

)f  the  steps  of  the  front  porch  of  his  house  at  the  Agricultural  and 

lanical  College.    The  second  lot  which  he  received  he  deposited 

a  hickory  tree  standing  16  feet  west  of  his  parlor.    There  are  no 

:  mckor3"  trees  near  the  two  described. 

of.  Eugene  A.  Smith,  of  the  University  of  Alabama,  at  Tuscaloosa, 

placed  the  twigs  sent  him  about  the  roots  of  three  isolated  oaks 

phellos  and  Q,  aquatica)^  situated  not  far  from  the  centet  of  the 

t  quarter  of  the  college  cami>us.    They  are  the  only  trees  in  this 

t  quarter,  except  along  the  fence,  and  there  will  be  no  difl&culty 

ifying  them. 

e  eggs  sent  to  Mr.  John  D.  Wilkins,  at  Selma,  Ala,  were  deposited 

I  at  the  foot  of  a  water  oak  [Q,  aquatica)j  which  may  be  reached 

icing  at  the  northeast  comer  of  Second  and  Union  streets, 

ar  ihe  fence  corner  on  the  sidewalk,  and  measuring  east  along 

QQ  street  for  85  feet ;  thence  north  at  right  angles  64  feet  to  the 

88  M.  E.  Murtfeldt,  at  Kirkwood,  Mo.,  placed  the  twigs  sent  to  her 
r  two  young  apple  trees  standing  somewhat  apart  in  the  northeast 
of  Mr.  C.  W.  Murtfeldt's  orchard  at  Kirkwood,  and  too  close  to 
iivision  fences  to  admit  of  the  ground  on  which  they  stand  being 
ed. 

.  Charles  Mohr,  of  Mobile,  Ala.,  writes  that  the  experiment  was, 
him,  a  probable  failure,  as  nearly  or  quite  all  of  the  eggs  had  hatched 
e  being  placed,  owing  to  his  absence  from  home  when  received, 
iwigs  were  placed,  however,  under  a  pecan  tree  in  Dr.  Mohr's  yard 
)bile,  and  there  is  a  possibility  that  a  few  larvae  entered  the  ground 
iiat  some  Cicadas  will  be  observed  in  1898  or  1902. 

THE.  PERIODICAL  CICADA  IN  1886. 

the  above  consideration  of  the  two  broods  of  the  year  1885  we 

i  add  a  few  words  concerning  the  brood  which  is  to  appear  in  1886^ 

is  our  septendecim  Brood  I,  and  the  localities  in  which  it  has  been 

ved  at  several  intervals  of  seventeen  years,  up  to  1869,  are  the 

les  of  Franklin,  Bristol,  and  Hampshire,  in  Massachusetts,  and 

5onnecticut  Kiver  Valley,  in  Connecticut,  near  to  the  Massacha- 

Une.    !No  other  well-established  localities  for  this  brood  are  kno¥m, 

t  may  i)ossibly  occur  at  other  places  either  near  by  or  even  in  other 

of  the  country.*     We  would  ask  the  reader  to  assist  us  in  our 

to  correctly  determine  the  geographical  limits  of  this  brood 

;  us  reports  of  the  appearance  of  l3ie  Cicada  in  1886. 

kwo  ooncnrrent  reports  from  Trimble  and  Oldham  Coimtle0|  Keainaky,  we 
6t  that  Brood  I  oocuib  there. 

40-^85 
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Another  reason  for  allnding  here  to  this  Brood  I  is  its  rditkm  to 
Brood  XXII.    In  mapping  the  localities  ascertained  for  Brood  lit iB 
at  once  apparent  that  they  form  an  appendix  to,  or  a  continna        n  a 
northeasterly  direction,  of  the  territory  occupied  by  the  Eastern  ur 
of  Brood  XXII,  which  always  precedes  Brood  I  by  one  year.    Frcm 
relationship  as  regards  time  and  distribution,  the  inference  is  i 
that  the  small  Brood  I  was  originally  derived  as  an  ofEbhoot  ft 
laige  Brood  XXII. 

IHB  LEATHEBBEETLE  OB  TOOTHED  DBBMESTB& 

(Dermestes  vulpinusy  Fabr.) 
Order  Goleoptkba  ;  Family  Dbbmestidjb. 

[Plate  VI 5  Fig.  2.] 

INJURY  TO  BOOTS  AND  SH0B8« 

This  insect  has  the  past  season  come  under  our  notice  fbr  t 
time  as  a  destroyer  of  manufactured  boots  and  shoes.    Oar  firm 
mation  of  the  damage  done  in  this  way  was  the  receipt  of  a 
September  from  Mr.  John  Mueller,  editor  of  the  Leather  6       a 
Saint  Louis,  who  stated  that  a  number  of  the  wholesale  boot  ana  al 
houses  of  Saint  Louis  had  suffered  great  loss  from  the  beeties  iuDoi 
the  summer.    We  immediately  instructed  Miss  Mnrtfeldt  to  invertb 
the  matter,  and  subsequently  (in  November)  we  made  a  visit  to 
Louis,  during  which  we  looked  into  the  subject. 

During  the  last  week  in  October,  Mr.  Y,  Einstein,  of  A.  Ei        fi 
Sons^  of  Savannah,  Ga.,  called  on  us  in  Washington  on  account     « 
suit  in  which  his  firm  had  engaged  against  the  Boston  and  Savftn 
Steamship  Company,  by  reason  of  damage  done  to  boots  by  tfaia  b 
while  being  shipped,  as  he  alleged,  from  Savannah  to  Boston.    To  u 
case  we  shall  refer  later. 

The  history  of  the  Saint  Louis  appearance  is  briefly  as  follows :  ! 
insect  was  Urst  noticed  in  the  establishment  of  Mr.  John  Meier,  wb 
sale  manufacturer  of  boots  and  shoes,  ut  416  and  418  Christy  av 
in  the  spring  of  1884,  when  a  lot  of  boots  and  shoes  which  had  been 
to  some  Southern  town  were  returned  condemned  as  "  wormy.'*    'm 
led  to  an  examination  of  the  stock  in  store,  and  the  proprietor  found,  1 
his  great  astonishment,  that  there  was  justice  in  the  complaints  of  i 
customer,  and  that  several  boxes  of  heavy  boot^  and  shoes  whiob 
been  packed  for  some  time  were  literally  swarming  witii  the  i 
all  stages  of  development.    This  was  the  first  time  that  he       l  « 
known  of  the  existence  of  such  a  i^est. 

About  the  same  time  the  insects  were  found  in  numerous 
houses  throughout  the  city  and  invaded  the  manufaotcnieB.    lu  i 
summer  of  1^5,  public  attention  was  called  to  the  pest  by  vario 
lud  exaggerated  accounts  of  a  '^  grub "  which  worked  ui  in 

soles  of  shoes,  reducing  them  to  mere  shells  which  crusheu  inU)  i 
jQcnts  when  subjected  to  the  pressure  of  the  foot  in  wearing.   '. 
Globe  .De^nocrat  and  other  dailies,  as  well  as  the  Leather  i         9 
;ained  articles  descriptive  of  the  damage,  but  none  suggesi 

*y  remedies. 

*j<^ifh^r  M>  Meier  "o^-   nher  'Wlers  were  able  to  trace  the  introdo 
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this  iusect  from  any  particalar  warebonse  or  tannery,  but  learned 
kUoers  that  it  was  quite  common  in  old  hides,  and  was  by  them 
*•  the  dry  hide- worm." 

e  warehouses  and  manoflEtctories  the  insect  still  retained  its  par- 
tor  undressed  leathers,  and  an  examination  at  once  shows  that  the 
nd  heels  of  boots  and  shoes  are  more  liable  to  injury  than  the 
It  seems  probable  that  the  com parati ve  immunity  of  the  uppers 

0  the  oily  dressing  used  in  the  hnishing  processes.  They  do  not, 
tr,  entirely  escape,  for  occasionally  they  are  found  bored  by  the 
r  roughened  and  eroded  by  the  beetle. 

:ecoeded  points  in  its  habits  and  natubal  history. 

its  other  congeners  this  species  has  been  known  in  the  past  to 
OD  skins  and  hides,  and  to  be  particular!}'  found  about  rendering 

We  have  found  it  in  association  with  D.  marmoratus  under 
bones  in  Kansas,  have  reared  it  from  dry  entomological  speci- 
[  Siiint  Loui8,  and  have  received  it  through  the  State  Depart- 

rery  injurious  to  hams  in  Arizona. 
wood  (Introduction,  &c.,  vol.  i,  pp.  157|  158)  quotes  Eirby  as 
ty  for  the  statement  that  the  larvse  were  found  in  some  speoi- 
r  <<  flexible  asbestos  called  Amianth,  and  which  they  had  per- 
in  various  directions,  undergoing  their  transformations  therein.'' 

1  remarks :  "  That  these  holes  were  not  made  merely  for  the  pur- 
the  insect  becoming  a  pupa  therein  is  evident,  since  they  are 
7     .rticular  in  selecting  a  spot  for  this  purpose,  not  only  becom- 

in  the  excuvisB  of  the  animal  they  have  devoured,  but  even 

Deir  own  excrement.    Moreover  the  holes  were  of  various  sizes.'' 

states  that  the  species  was  at  one  time  so  injurious  in  the  large 

xehouses  in  London  that  £2,000  was  offered  as  a  reward  for  an 

remedy,  but  without  any  being  discovered;  also  as  being  quite 

DO  cork,  an  entire  cargo  of  that  article  having  been  destroyed 

;  feeding  upon  the  cork  as  well  as  upon  the  timbers  of  the 

3  Entomologists  Monthly  Magazine  (London),  for  December,  1884 
p.  161),  Mr.  James  J.  Walker  gives  an  account  of  the  exceptional 
Dce  of  the  species  around  the  bone-boiling  works  atQueenborongh 
and,  and  the  difficulty  which  the  workmen  found  in  keeping  the 
out  of  their  houses,  to  the  woodwork  of  which  they  did  much 
'.  A  thick  oak  plank  was  shown  him,  about  12  feet  long  by  1 
le,  reduced  to  a  perfect  honeycomb  by  the  ravages  of  the  Der- 
arv8B.  They  had  bored  into  the  solid  wood  to  pupate.  This  is 
^  recent  reference  to  the  wood-boring  habit  of  the  larva  which 
n  so  conspicuous  in  the  injury  which  it  has  done  to  the  boot  and 
ide. 

tggs  (Plate  VI,  Fig.  2  a)  have  not  been  noticed  on  the  shoes,  but 

lot  of  living  beetles  obtained  on  November  12  we  secured  eggs  on 

16.    The  beetles,  together  with  a  number  of  larvee,  were 

|ar  with  some  sausage  and  some  bits  of  blotting-paper.    The 

)  uirust  in  between  the  layers  of  the  blotting-paper,  the  beetles 

ly     eferring  a  tight  crevice.    The  eggs  are  pure  white,  highly 

ly  cylindrical,  slightly  larger  at  one  end  than  at  the  other, 

fwy      licate.    They  are  2™™  long  by  0.6™™  wide  at  the  thickest 

are  encircled  by  about  twenty  shallow  transverse  impressed 

lot  prepared  to  say  how  many  eggs  are  usually  dex)Osited  by 
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a  single  female.    One  female  which  was  isolated  with  a  male  was  ol 
served  to  lay  seventeen  eggii  before  Hhe  died,  and  another,  twentj-fk 
vgg% ;  but  this,  of  course,  cannot  be  taken  as  the  full  number. 
liatcbing  the  eggs  swell  somewhat  at  the  larger  end  and  the  fb 
insect  is  plainly  seen  tlirough  the  transparent  bhelL    The  eggs 
from  four  to  seven  days. 

The  newly-hatched  larvae  are  very  pale,  almost  white  in  color, 
fui^nished  with  long  hairs  at  birth,  and  are  quite  active.    In     few  hoa 
tbey  acquire  the  normal  brownish-gray  color  and  bury  then     I 
their  food.    They  crawl  with  considerable  rapidity,  mounting  i 
surfaces  with  ease,  apparently  excreting  from  the  anus  an  ai 
substance  which  prevents  them  from  falling.    In  the  breeding      s.  wu 
plenty  of  food  and  a  constant  temperature  of  from  6S^  to  1o^  F.,  tl 
larvae  cast  their  first  skin  in  from  four  to  nine  days,  the  great  majoril 
molting  at  seven  days.    Under  the  same  conditions  the  second  skmi 
cast  at  from  four  to  seven  days,  the  majority  molting  at  six  days: 
third  skin  at  from  three  to  six  days,  the  majority  molting  at  five  ( 
and  the  fourth  skin  at  from  three  to  six  days,  the  majority  molt 
five  days  ^  the  fifth  skin  at  from  five  to  seven  days,  and  the  eixui 
at  six  days.    There  are  thus  seven  larval  stages. 

The  fully-grown  larva  now  prepares  for  pupation,  by  forming  a  caTii 
in  the  substance  it  was  feeding  upon,  or  in  any  other  suita    b      te 
near  by.    In  the  cavity  or  cell  thus  formed  we  find  the  moti< 
in  a  curved  position,  loosely  covered  with  bitten-off  particles  oi  uic 
rounding  material.    Besting  for  six  days  in  this  position,  the  last  larv 
skin  is  cast  and  the  pupa  state  (PI.  YL,  Fig.  h)  assumed.    Undei 
favorable,!,  e.,  winter,  conditions  (November  and  December),  the  pen 
from  hatching  to  the  assumption  of  the  pupa  state  has  been  as  bri 
as  forty -five  days,  and  the  pupa  state  has  lasted  fourteen  days. 

From  our  experience  with  other  species  of  this  familv,  DermestUtB^ 
is  plain  that  no  general  statement  as  to  the  duration  oi  the  larva  sta 
can  be  made.    Under  the  influence  of  a  very  warm  temperatoie. 
that  of  Saint  Louis  or  Savannah  in  midsummer,  and  with  plenty  of 
ishing  food,  we  are  convinced  that  it  may  become  only  a  matter  of  iwo 
three  weeks;  while,  on  the  other  hand,  with  an  insufficient  supply  of 
or  a  lower  temperature,  it  may  be  extended  for  several  years,  as  weki 
from  our  experience  with  other  species  of  DermesteSy  and  with  spedeii 
the  allied  genera,  AnthrenuSj  Trogoderma^  Attagenus  and  Perimegat 

The  work  of  the  larvae,  both  young  and  full-grown,  in  boots  and  fi 
consists  in  boring  round  smooth  channels  in  every  direction  thi^ 
the  leather,  preferring,  as  previously  stated,  the  soles  and  heels,    a  ; 
vorite  place  for  entering  the  shoe  is  in  the  angle  between  the         i 
heel  or  in  the  crevice  between  the  upper  and  the  sole,  a  oraok  en  i 
kind  seeming  to  be  necessary  to  enable  them  to  get  sufficient  pox 
commence  boring. 

The  fiillgrown  larva  (Plate  VI,  Fig.  2  ft,  o)  is  a  thick,  haiiy, 
grub  about  13°^°^  long  and  one-fourth  as  broad.    It  tapers  somewi 
from  the  thorax  to  the  anal  end,  which  is  bluntly  pointed  and  a 
with  a  pair  of  thorn-like  projections.    There  is  a  pale  longitudinal 
iown  the  back,  and  the  six  true  legs  are  long  and  strong  and  of 
dish-brown  color.     With  these  it  crawls  rapidly  with  a  quick,  di 
motion,  dragging  the  hind  body  on  the  surface  over  which  it  is 
The  six  posterior  joints  are  each  armed  above  with  a  transvei      row 
^etrorse  thorns,  the  purpose  of  which  is  difficult  to  surmise,  mil       til 

*  See  J~.  Naturaliaty  May,  1883,  p.  457. 
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,  when  the  last  skin  is  cast,  the  soft  pupa  in  its  cell.    This  be- 

ire  probable  as  the  thorns  occur  only  on  the  last  larval  skin, 

;         ij,  lound  previous  to  the  last  stage,  and  as  the  last  larval  skin 

B  ]    i       ,     lal  end  first,  into  the  opening  to  the  burrow  in  which  the 

[otmed. 

1  papa  is  sometimes  found  in  the  larval  burrow,  but  more  often  the 
hll-giown  larva  leaves  the  leather  and  seeks  for  a  crack  in  the  box  or 
kxnr,  often  burrowing  for  its  length  into  the  solid  wood.  In  the  ware- 
looses,  where  the  goods  are  boxed  up  in  soft  wood,  the  boards  are  often 
iddled  by  these  burrows  made  by  larvse  seeking  for  safe  places  for  pu- 
pation. This  instinct  of  self-preservation  is  necessary,  as  the  larvse  have 
I  fondness  for  the  soft,  helpless  pupse  of  their  own  species,  even  when 
>t]ier  and  more  natural  food  abounds.  The  pupa  is  white  in  color  until 
lost  before  the  adult  insect  issues,  when  it  becomes  darker. 

The  duration  of  the  pupa  state  in  summer  is  unquestionably  shorter 
than  we  observed  it  in  winter.  The  closely  related  Dermestes  Uirdarius^ 
according  to  Dr.  Horn,*  remains  in  the  pupa  state  for  a  period  varying 
"from  three  or  four  days  to  a  week,  or  even  more,  depending  principally 
upon  the  warmth  of  the  locality."  It  is  probable  that  about  the  same 
Btfttement  can  be  made  of  the  species  under  consideration  for  the  sum- 
mer months. 

The  principal  occupation  of  the  adult  beetle  is  the  propagation  of  the 
qpedes,  yet  it  also  is  a  leather  destroyer,  gnawing  and  scoring  the  sur- 
fioe  of  the  boot  or  shoe,  but  not  burrowing  bodily  into  its  substance. 
Tlie  beetles  (Plate  YI,  Fig. •2  x)  are  sluggish  in  cold  weather  and  at 
night,  becoming  aroused  and  active  by  light  and  warmth,  flying  by  pref- 
oence  in  sunshine,  and  at  other  times  confining  themselves  to  the  use 
of  their  legs,  with  which  they  run  very  rapidly.  Watched  in  the  vivarium, 
fliey  appear  to  have  a  delicate  sense  of  hearing,  as  on  the  approach  of 
another  beetle  they  will  stretch  their  antennae  forward,  at  the  same  time 
niaiiig  the  front  part  of  the  body  as  high  as  their  short  legs  will  allow 
them.  They  feign  death  with  great  success  when  they  cannot  escape 
capture  in  any  other  way,  and  will  suffer  themselves  to  be  handled  for 
some  time  without  signs  of  life. 

The  beetle  (PI.  VI,  Fig.  2  fc),  varies  from  8™  to  12™  in  length.  It 
presents  superiorly  a  rather  uniform,  brownish  or  grayish-black  appear- 
ance, the  general  color  varying  somewhat  according  to  maturity.  In 
the  more  perfect  specimens  the  dorsal  surface  is  clothed  with  very  short, 
pale,  yellowish,  and  rufous  pubescence.  The  head  and  a  broad  band 
BD  each  side  of  the  thonix  are  more  thickly  covered  with  denser  and 
boger  silver- white  hairs,  and  this  lastcharaeter,  together  witti  a  minute 
fpm  at  the  inner  tip  of  each  elytron,  are  the  most  superficial  distin- 
goiahing  characters  of  the  species.  The  ventral  surface  is  closely  covered 
vith  silvery- white  pubescence,  as  with  most  of  the  species  of  this  genus, 
I  ies  of  lateral  spots  appearing  dark  by  the  absence  of  this  pubes- 
e.  These  are  so  distinct  in  vulpinus  that  the  species  was  described 
culatus  by  De  Geer.  The  anal  segment  has,  in  addition,  a  large 
smooth  space,  and  the  penultimate  segment,  in  the  male,  has  a 
smooth  space  in  which  is  situated  one  or  more  minute  spinous 
s. 

LITIGATION  GEOWUCa  OXTT  OF  ITS  INJTJEIES. 

following  statements  in  reference  to  the  causes  of  the  suit 
kt  by  Einstein's  Sons  are  upon  Mr.  F.  Einstein's  authority,  and 
u      them  as  such,  and  without  indorsement,  because  we  have  not 
:      other  side. 

*Proo.  Ent.  Soc.,  PhUa.,  i  (1861-1863),  p.  28. 
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In  Jnly,  1884,  86  cases  of  calf  boots  were  shipped  by  the  C 
wealth  Boot  and  Shoe  Company,  of  Boston,  by  one  of  the  st     len 
tlie  Boston  and  Savannah  Steamship  Company,  to  A.  Einstein's  Sons, 
of  Savannah.    They  were  held  at  the  Einstein's  establishment,  whidiii 
exclusively  a  boot  and  shoe  store,  for  four  weeks,  and  were  returned  to 
Boston  in  August,  as  it  was  decided  that  they  did  not  come  up  to  sample. 
The  boots  were  examined  several  times  while  in  Savannah,  and  t     aat 
time  on  the  da^  before  shipment,  bnt  no  insects  were  notioed  i 
evidence  of  their  work ;  nor  had  the  beetle  been  seen  or  hemd  of  by 
one  in  the  Einstein's  establishment.    On  their  arrival  in  Boitoii,  i 
a  journey  of  five  days  (and  they  may  have  remained  upon  the  wb 
of  the  company  at  Savannah  a  day  or  more  before  shipment),  theuuo« 
were  examined  by  the  president  and  treasnrer  of  the  Gommonwealtli 
Company,  and  were  then  for  the  first  time  noticed  to  be  alighUy  dam 
aged  by  insects,  of  which  no  one  knew  the  nature.    On  arbitration  it 
was  decided  that  they  did  come  up  to  sample  and  they  were  reshipped 
to  the  Einsteins,  the  steamship  company  giving  a  clean  bill  of  lading, 
notwithstanding  tlip  fact  that  the  invoice  stated  "damaged  by  bngs.** 

Tlie  goods  arrived  in  Savannah  the  second  time  during  the  fi      yi 
in  September,  and  remained  on  the  wharf  four  days.    Before  bei     re 
moved  they  were  examined  by  Mr.  F.  Einstein  and  his  stock     u « 
the  wharf  clerk,  and  were  found  to  be  swarming  with  adult  beeuea 
full-grown  larva*.     In  burrows  in  the  leather  were  castoflf  larval      « 
of  large  size,  and  in  burrows  in  the  ])ine  wood  of  the  boxes  were  pu 
They  were  then  removed  to  the  store,  and«the  adult  beetles  come 
through  the  wood  of  the  boxes  by  the  hundreds.    They  were  shown  a 
H.  Meyer  Bros.,  hide  dealers,  who  pronounced  them  to  be  geni] 
"  Hide  Bugs."    A  ])aste,  known  as  "  Peruvian  Bug  Paste,''  was  apphw 
to  the  boxes,  whit^li  were  then  reiniu-ed  to  a  warehouse.    They  w«p 
examined  again  two  days  later  and  were  still  found  to  be  ^^fhllof  bn; 
They  were  then  thoroughly  treated  with  20  pounds  of  pyieth 
bought  at  a  drug  store,  but  the  effect  of  the  application  was  nol 
ticed,  as,  acting  on  legal  advice,  the  Einsteins  immediately  shipped 
boots  to  a  firm  of  (M)rres))ondent8  in  Boston,  instructing  them  to 
them  overhaulcMl,  repacked,  and  reboxed  and  sold  at  auction  as  uw 
aged  goods,  making  the  best  disposition  of  them  ])ossible.    This  y 
done  (the  steamship  com]>any  on  this  shipping  refusing  to  give  a 
bill  or  lading,  but  entering  the  goods  as  ^'  damaged  by  hide  bugs"),: 
by  the  sale  the  Einsteins  sustained  a  loss  of  -^OoO,  including  all  expei 
excepting  freight.    They  then  brought  suit  against  the  steamship  o 
pany  for  damages  to  this  amount,  claiming  that  the  goods  be 
originally  infested  by  the  bugs  while  in  the  company's  charge.    . 
claim  that  the  company  carries  on  almost  every  trip  large  qnanti    k 
hides  to  the  North ;  that  many  of  these  hides  are  insufficiently  poiisoi 
and  must  be  infested  by ''hide  bugs";  that  in  midsummer,  with  a  can; 
ingtrade  of  thisnature,  it  w<»uld  bealmo.stim])ossibletokeepthe  wharvi 
md  vessels  tree  from  ihese  insects  on  actcount  of  their  tenaoity  of  1 
md  tendency  to  work  into  cracks  and  crannies  and  keep  then 
lidden;  that  tlieir  own  store  is  and  always  has  been  uniufeste<i;  un 
^he  insect  is  not  a  leather  pest  in  Boston,  and  that,  therefore,  the  1 
les  must  have  made  their  way  into  the  boxes  of  boots  either  while 
"ere  upon  the  company's  wharves  in  Savannah,  or  while  they  were  i 
iUe  steamer  upon  their  first  return  to  Boston. 

At  the  time  of  the  present  writing  the  case  has  not  been  d 
^Tom  our  kp^'T'iorl.^«>  of  thft  iiiaAot  oud  from  what  facts  in  the  <       "" 
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e  to  learn,  as  well  as  from  the  biBtorj  and  habits  of  the 
1     I  lullowing  conclusions  seem  justifiable: 
k      careful  and  thorough  examination  should  prove  the  con- 
esumption  would  be  that  the  insect  occurs  in  the  Boston 

md  warehouses,  as  no  reasons  appear  why  it  should  not 
il^inal  infection  may  have  taken  place  either  in  Boston  before 
it^  upon  the  original  trip  from  Boston  to  Savannah,  upon  the 

or  while  the  goods  were  stored  in  the  Einstein  establishment, 
e  exact  nature  of  the  damage  observed  upon  the  first  return  of 
Is  in  Boston  is  important,  as  if  there  was  evidence  of  full-grown 
•  of  pupie,  the  infection  would,  presumably,  not  have  taken  place 
Irst  return  trip,  but  must  have  been  prior,  notwithstanding  the 
d  freedom  of  the  goods  when  first  returned. 
e  first  infection  by  eggs  and  young  larvje  is  not  easily  detected, 
eriod  of  at  least  three  weeks  must  be  allowed  for  the  develop- 
numbers  of  ftill-grown  larvae,  or  beetles  ftpom  within  the  oases, 
e  leather  or  boot- feeding  habit  is  exceptional,  and  our  exi>eri- 
t  Washington  indicate  that  the  larva  forsakes  leather  for  most 
Qimal  substances.  The  inference  would,  therefore,  be  that  the 
ould  not  readily,  either  as  larva  or  beetle,  forsake  hides  to  en- 
8  of  shoes,  i.  ^.,  that  the  damage  would  be  of  slow  development 
han  sudden. 

REMEDIES. 

1  this  insect  has  already  made  an  entrance  into  oases  of  boots 
es  it  will  not  be  a  diflicult  matter  to  destroy  it  by  a  proper  use 
phi  do  of  carbon.  Of  course  it  would  bo  preferable  to  thor- 
overhanl  the  contents  of  each  box  and  to  treat  the  boots  found 
ifested,  with  benzine  or  some  other  efficacious  insecticide,  but 
his  cannot  be  done  without  too  great  expense  it  wiU  probably 
o  open  each  case  and  place  an  open  saucer  of  the  bisulphide  on 
be  contents.  The  liquid  will  volatilize  and  the  vapor  will  sink 
irough  the  mass  if  the  box  be  tight,  and  will  kill  the  insects  in 
irrows. 

iventive,  however,  will  be  of  greater  importance  than  a  remedy 
case,  and  of  prime  importance  in  the  moi^  Southern  manufao- 
p  in  such  warehouses  as  store  both  leather  or  dry  hides  and 
In  many  manufactories  must  occur  such  breeding  places  as  the 
ch  wa«  found  in  Mr.  Meier's  establishment  in  Saint  Louis.  All 
.  the  late  spring  and  summer  the  clippings  and  scrapi  from  the 
ypB  were  gathered  up  day  after  day  and  dumped  in  a  oonven- 
oe  in  the  cellar,  there  to  await  the  starting  of  the  furnace  fires 
utumn.  By  the  time  it  was  convenient  to  burn  it  this  mass  of 
eather  was  swarming  witli  insects  and  large  numbers  of  the 
lOving  beetles  inevitably  escaped  and  lived  to  perpetuate  their 
all  parts  of  the  building. 

breeding  places  without  doubt  exist  in  almost  every  manu- 

id  should  be  looked  for,  their  living  contents  destroyed  by 

id  then   the  whole  jnle  should  be  burned.    In  Southern 

a<    t«,  where  this  insect  is  known  to  exist,  there  will  be  no 

Bz       t  in  great  care  and  excessive  cleanliness.    Scrap  leather 

noi;  ue  allowed  to  accumulate  in  any  part  of  the  building,  and 

jht  in  should  be  examined  and  poisoned  on  arrival.    Pre- 

imations  of  stock  on  hand  should  be  made  if  there  is  any 

pect  the  presence  of  the  beetle.    With  such  precautions 
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the  damage  of  the  Leather  Beetle  to  boots  and  shoes  can  be  avoided  in 
the  manufactory. 

In  the  case  of  transportation  of  made-ap  leather  goods  by  transpor- 
tation companies  which  also  carry  hides,  it  devolves  upon  sach  com- 
panies to  exercise  the  same  degree  of  care  and  cleanliness,  as  they  are 
otherwise  liable  to  lay  themselves  open  to  damages  payable  to  the  own- 
ers of  the  more  expensive  goods. 

DESORIPTrVE. 

We  have  already  indicated  the  character  of  the  egg  and  the  dis- 
tiDgaishing  characters  of  the  mature  beetle.    The  pupa  (PL  YI^  Fig> 
h)  will  be  found  to  possess  no  characters  of  value  to  distingnuh  it 
from  that  of  allied  species.    It  is  very  dif&cult  also  to  separate  1 
larva  from  that  of  other  closely-related  species;  nor  have  the  spedee 
the  genus  been  sufficiently  well  studied  or  described  in  the  adolo 
states  to  enable  us  to  point  out  what  differences  there  may  exist.    a&  i 
beginning  in  this  direction,  and  because  no  detailed  description  of  tliii 
larva  has  been  published,  we  append  one : 

Dermestes  YVi^JNVB,— Mature  Zarra.— Average  length,  14™™ ;  greatest  diai 
3™™.     Sabcylindrical,  tapering  both  ways,  bat  more  suddenly  posteriorly.    ^ 
above  at  the  interstices  luteous-brown,  the  homy  plates  polishedi  deep  oh 
brown ;  a  medio-dorsal,  rather  broad  line.    Ventrally  piJe  jsreUowiBh-white-  > 
posteriorly,  where,  from  joint  6,  the  dark  color  of  the  superior  surface  incl        -i^ 
spiracles  and  then  extends  more  and  more  beneath  until  from  joint  10  to  the  ^pooodc 
pod  the  whole  inferior  surface  is  more  or  less  brown.    Legs  yeUowish-browiii  wit! 
dark- brown  chitinous  pieces  around  exterior  of  base  and  on  the  trochantois.    Pn 
thoracic  spiracles  on  a  lateral  fold  between  joints  1  and  2,  and  four  times  as  laigfi  a 
the  others.     First  and  second  abdominal  spiracles  easily  detected  by  virtue  of  w 
being  upon  the  white  ventral  ground,  the  others  obscured  by  beine  wltliin  the  bnw: 
posterior  shade.     Head  above  dark  chestnut-brown,  opaque,  roughly  uid  ir. 
punctate,  with  numerous  small  tubercles  that  give  rise  to  hairs.    Betweeu       — 
tenusB,  and  about  equidistant  from  them,  are  two  wart-liko  protuberanoea.    xm.» 
(PI.  Vl,  Fig.  2  e)  light  brown,  except  the  mandibles  and  the  rather  pn  i  oeh^ 

which  are  black ;  a  space  around  the  ocelli,  connecting  with  an  anterivj.  mvi< 
with  the  medio-dorsal  line,  is  light  brown;  ocelli,  6;  antenn»  short,  3-jointed,  ov 
joint  longest;  mandibles  robust,  with  three  sharp  teeth  at  their  tips,  which 
strengthened  by  thick,  chitinous  ribs ;  maxillse  (Fig.  2,  /)  short,  with  two  tenni 
lobes,  of  which  the  interior  one  is  a  corneous  hook :  maxillary  palpi  very  short, « 
jointed  ;  labium  (Fig.  2,  g)  quadrate,  corneous,  with  short.  3-iointeia  palpL    Joint  li 
body  is  as  long  as  2  and  3,  and  it  is  also  distinguished  by  lackinff  the  Novated  lidgM 
its  whole  surface  is  dotted  with  smaU  piliferous  tubercles,  which  are  much  wfHt 
prominent  near  the  lateral  and  the  anterior  margins.    All  joints  possess  a  straifb 
row  of  tubercles  along  the  posterior  margin  (PI.  VI,  Fig.  2  d);  the  hairs  arinOi 
from  them  are  very  long  and  directed  posteriorly ;  also  six  elevated,  transverse^iH 
onal  ridges,  from  which  arise  from  six  to  eight  coarse,  bristle-Uke  habrs,  which  » 
movable.    Joints  7  to  12,  inclusive,  diifer  from  the  others  by  each  possessing  is  sd 
dition  at  their  anterior  margin  a  sculpture  of  teeth-like  elevations,  vaiying  in  nm^ 
berfbDm  fifteen  to  seventeen,  and  pointing  backwards.    Besides  the  hairs  aire 
mentioned,  which  are  dark-brown  on  the  upper  surface,  there  are  manv  muAh  fi. 
hairs,  which  arise  from  smaller  tubercles  scattered  all  over  the  space  oetw 
definitely  arranged  ridces.    The  eleventh  joint  is  further  distinguished  by 
session  of  two  stout  and  pointed  horns,  directed  backwards  and  curved  upvxMMb  * 
their  tips.    The  very  small  terminal  subjoint,  clothed  with  but  a  few  long  hairs,  i 

:etractile,  and  is  used  with  its  extensible  sticky  anus  as  a  psendopod.  All  the  ttrl; 
larval  forms  are  very  similar.  When  born  the  larva  is  almost  pure  white,  with  Wi^ 
brown  hairs ;  this  color  rapidly  changes  within  a  few  hours  to  the  normal  aark-biown 

vith  paler,  medio-dorsal  stripe. 
The  differences  between  the  young  and  adult  larvai  may  be  formulated  by  statini 

hat  the  more  immature  larvae  are  somewhat  paler,  are  clothed  with  comparativel; 

onger  and  finer  hairs,  and  principally  so  on  the  posterior  joints,  and  lack  the  peenliA 

iculpture  of  teeth-like  projections  upon  the  posterior  joints  7  to  IS.    This  soulptni 

)^t  <ii)r'"»T8  wit^  ^hA  sixth  molt  or  in  the  last  larval  stage. 
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THE  GAEDEN  WEB-WOEM. 

* 

{Eurycreon  rantaliSy  Guen.) 

Order  Lepidopteba;  Family  PTBALiDiB. 

[Plate  VI;  Fig.  3,] 

^erba      the  most  marked  insect  outbreak  of  the  year  has  been  the 
ice  of  Ewycreon  rantalis  over  a  large  area  in  the  five  States  of 
jnissoori,  Kansas,  Nebraska,  and  Arkansas,  and  also  in  the  In- 
rritory.    It  has  attracted  a  great  deal  of  attention,  and  the  dam- 
aone  has  been  very  great.    The  principal  crop  to  suffer  was  corn, 
i  replanting  was  necessitated  in  many  instances.    The  general  com 
p  for  the  year,  as  statistics  show,  has  been  larger  than  ever  before,  the 
I  having  been  widely  extended ;  but  the  yield  per  acre  in  the  States 
L  was  reduced,  owing,  largely,  to  the  operations  of  this  insect. 
ycreon  rantalis  is  quite  a  wide-spread  species,  occurring  all  over 
united  States.    It  has  been  captured  in  South  America,  and  the 
description  of  the  species  was  from  a  specimen  from  Monte- 
It  is  also  a  very  variable  species,  and  has  been  variously  de- 

I  under  the  names  of  crinisalis  by  Walker,*  of  communis  by 
f  and  of  occidentalis  by  Packard.}  It  is  referred  to  the  genus 
uUi  by  Guen^e,  and  Scapula  by  Walker,  but  properly  belongs  to 

leret's  more  restricted  genus  Eurycreon, 

moth  (Plate  VI,  Fig.  3)  has  an  average  expanse  of  18™™.    The 

al  color  is  either  orange  or  reddish-yellow  inclining  to  buff,  or  more 

nly  a  lighter  or  darker  shade  of  gray,  having,  in  certain  lights, 

a  copperish  or  greenish  reflection  very  similar  to  that  on  the  well- 

n  Cotton  Worm  Moth  (Aletia  xylina).    The  characteristic  markings, 

uiown  in  the  figure,  are  the  darker  reiiiform  and  orbicular  spots 

ti  a  1    ler  shade  tK^tweeu  them ;  two  irregular  transverse  pale  lines, 

ly  relieved  by  darker  shade,  most  intense  posteriorly  on  the  an- 

II  and  basally  or  interiorly  on  the  posterior  line.     The  terminal 
may  be  either  paler  or  darker  than  the  ground  color.    The  mark- 

I  very  variable,  however,  dark  specimens  {rantalis)  having  them 

ireu  defined,  paler  specimens  {communis)  less  so,  while  in  others 

alis  [crinitalis,  Led.])  the  anterior  line  and  inner  portion  of  pos- 

li      may  be  lacking.    Dasconalis,  Walker,  is  probably  but  a  dark 

and  should  be  added  to  the  synonymy. 

larva,  which  seems  to  have  been  unknown  prior  to  1873,  when  we 

manuscript  notes  and  descriptions  of  it,  is  also  somewhat  varia- 

m  color,  being  either  pale  or  dark-yellow  or  even  greenish-yellow. 

ked  with  rather  distinct  jet-black  piliferous  spots,  as  illustrated 

ugure.     In  the  better-marked  specimens  there  is  a  quite  distinct 

louble  line  along  the  middle  of  the  back  and  a  single  one  at  the 

ie.    The  pililerous  spots  are  also  more  or  less  distinctly  re- 

•»'i  uy  a  pale  border. 

pupa  (PI.  VI,  Fig.  3  d)  is  of  the  normal  brown  color  and  charac- 
1  by  the  tip  of  the  body  havnjg  two  prominences,  each  furnished 
de  stout  short  spines. 

*  List  of  Lep.  Ins.  in  Brit.  Mus.,  part  xviii,  Pyralides,  p.  798  (1869). 
iCtmadian  EntomologUtf  vol.  viii.  p.  99,  May,  1876. 
lAnn.  Lye.  Nat.  Hist.,  1873,  p.  261. 
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FORMER  INJURIES. 

This  species  has  not  before  Ixmmi  prominently  treated  of  as  ftirtdt 
spread  injurious  insect,  though  it  lias  done  a  certain  amount  of  damag 
in  times  past.  In  1873,  we  observed  it  feeding  in  great  nambers  fc 
nnles  ak)ng  the  Neosho  Valley,  in  Southeastern  Kansas,  skeletonizin 
the  leaves  of  Helianthus,  Ambrosia,  Ainaranthus,  beets,  i>otatoes,  s 
other  garden  i)lants. 

In  June  and  July,  1880,  it  again  appeared  in  iDJnrioas  naml 
])arts  of  Kansas,  and  Prof.  F.  H.  Snow  wrote  a  short  acooant  of  "in 
the  issue  of  the  Lmcrence  (Kansas)  Daily  Journal^  of  July  28, !        r 
ininted  in  Psyvhe,  111,  p.  127),  in  which  he  gave  a  short  des<nrlp      < 
the  larva,  and  stated  that  it  fed  on  sweet  ]K>tato,  alfalfa,  beete,  ] 
Pig-weed  {Amaranttts),  and  Purslane  (Portulaca). 

According  to  a  correspondent  of  the  Department  in  Keno  Ooi 
Kansas,  it  was  extremely  injurious  in  his  locality  in  1880  to  iorgi 
<i..ii,  millet,  and  garden  vegetables. 

After  its  occurren<'e  in  lS80,Prof.  E.  A.  Popenoe, of  the  Kansas  Bta 
University,  published  an  arti<»le  in  the  Second  Quarterly  Keport 
1880  of  the  Kansas  State  Board  of  Agriculture,  which  gives  the  ' 
published  account  of  the  insect  up  to  that  time,  and  in  which  the 
]>npa,  and  imago  are  described  with  sufficient  care  to  obviate  hin 
detailed  description  here.    The  cremastral  characters  of  the  papau 
VI,  Fig.  3,  e)  which  we  have  indicated,  are  characteristic,  and  any  fiul 
description  of  the  larva  should  be  comparative,  and  espeoiallvi 
other  allied  larvee  like  that  of  Botys  mareulentay  G.  and  B.,  wlii(U 
closely  resembles  it. 

June  27,  1881.  we  received  two  larvm  of  ratt^flii*  from  Mr.W.O.L 
of  Maiden,  Mo.,  with  the  statement  that  the  species  did  gi'eat  dam 
to  Cotton,  and  the  same  month  it  was  received  from  Lamar,  Ma,  i 
damaging  corn  and  garden  crops. 

One  of  our  correspondents,  Mr.  W.  O.  Robinson,  or  BoMtOD|  C 
County,  Texas,  more  observant  than  others,  has  noticed  the  samei 
for  the  last  ten  years  in  his  county,  where  he  states  that  it  ap] 
yearly  to  a  limited  extent,  lV*eding  principally  on  the  "  Kerlc      '  ^ 
(Amarantvfi),  but  that  1885  was  tlu'  first  season  in  which  he  hau  i 
it  to  do  any  damage  to  the  cotton  crop. 

LOCALITIES  OF  DAMAGE   IN  1885. 

The  first  report  of  damage  done  by  this  insect  the  present  yean 
received  fJune  22,  from  J.  M.  Altoften,  of  Independence,  Montgomei 
County,  Kansas,  and  from  that  time  until  late  in  July  we  were  in  co 
stant  receipt  of  letterr,  concerning  it.     Specimens  were  received  flfO 
the  following  localiti(»s:  7>.r«.v:  (\)ok,  Krath,  Denton  and  Hopkins  0< 
ties;  Arkansas:  ('rawfoi'd  County :  Missouri:  Jasi)er  and  Vernon  C 
^ies;  Indian  Territory:  Oolbeit  and  Econtuchka,  Seminole  Nation, ai 
Vinita,  Cherokee  Mation  ;  Nebraska:  Lancaster  County ;  Kansa$:  Oo 
ley,  MontgouKM'y,  ( 'olley,   I^abetie,  Clierokee,  Crawford,  and  1 
Counties.     Prof.  F.  U.  Snow,  in  tiie  report  of  the  Kansas  State  uwi 
)I*  Agriculture  i'or  tjje  moutli  ending  Juno  tSO,  1885,  states  that 
han  thirty-five  counties  reported  more  or  less  damage  fh>m  this  i 
Chose  reporting  the  heaviest  damage  were  all  situated  in  the  i 
eastern  quarter  of  the  State,  and  were,  excluding  the  seven  ai 
mentionecl,  Allei»  Bourbon,  Chautauqua,  Elk,  Greenwood,  Harper, 

^v  >i'.pi-n>''»ii    '^.»i)/v  *"'  .  -i^k   Sumner,  Wilson,  and  WoodAon,u] 
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teen  in  all.  The  remaining  fifteen,  which  reported  Blight  damage,  were 
Anderson,  Barber,  Butler,  Chase,  Ellis,  Finney,  Ford,  Lyon,  Marion, 
Pawnee,  Pratt,  Rice,  Saline,  Stafford,  and  Wyandotte. 

FOOD-PLANTS. 

There  is  no  question  but  that  the  preferred  food  of  this  species  is  the 
foliage  of  plants  of  the  genus  Amarantugj  called  in  different  parts  of  the 
ooontry  Amaranth,  Pig-'Weed,  and  Careless  weed  (corrupted  into  ^<  Ker- 
leis  weed  "  or  ^^  Karless  weed").  This  was  very  noticeable  in  our  obser- 
Tations  of  1873,  and  its  ne;Kt  preference  seemed  to  be  Purslane.  Pro- 
fessor Snow  also  mentions  Lamb's  Quarter  (also  called  "Pig- weed  ^  Cite- 
nopodt'ym),  as  a  favorite  food-plant.  Prof,  C,  B.  Bessey,  writing  from 
Lincoln,  Nebr.,  August  11,  mentioned  an  unusual  abundance  of  these 
larT9 upon  Amarantus  retroflextia  and  A.  blitoides.  Another  correspond- 
ent mentions  finding  .them  the  present  year  upon  the  common  Cockle- 
burr  (Xanthium  strumurium)^  but  this  was  probably  due  to  their  exces- 
»ve  abundance  and  want  of  proper  food.  This  al^o  is  probably  the  case 
with  the  common  Burdock  (^umex*),  which  is  mentioue<l  by  another  cor*- 
respondent.  Professor  Popenoe  (loc,  dt)  mentions,  among  the  weeds 
iiyoied,  AmaraiUus  alba^  Chetiopodium  alburn^  Ambrosia  trifida^  Apocy- 
aim  oannabinumj  and  Grindelia  squurrosa.  He  also  mentions  the  fact 
tbat  tbey  injured  a  bed  of  scarlet  verbenas. 

The  cultivated  plants  injured  duiing  the  year,  according  to  our  own 
eorreapondents,  are  as  follows;  Corn,  cotton,  cabbage,  cucumber,  melon, 
iqnaah,  pumpkin,  sweet  potato,  Irish  potato,  egg-plant,  tomato,  beets, 
bean,  pea,  red  clover,  alsike,  alfalfa,  orchard-grass,  timothy,  meadow 
oat  grass,  millet,  and  apple-tree  leaves. 

Thus  it  appears  to  be  able  to  fe<^d  on  almost  any  plant  commonly 
grown  in  truck  ganlens,  and  upon  a  variety  of  forage  plants.  No  one 
has  mentioned,  in  fact,  any  plant  upon  which  it  will  not  feed.  Profes- 
sor Snow,  in  the  article  just  cited,  gives  the  following  food-plants  ad- 
ditional to  the  above:  Flax,  tobacco,  sugar-cane,  castor  beans,  lettuce, 
sod  onions. 

The  species  has  been  very  generally  referred  to  as  the  *' Web- worm,'' 
bntas  tliis  is  a  very  comprehensive  term,  we  have  called  it  the  "Garden 
WelvwArm,"  as  a  means  of  distinguishing  it  from  the  many  other  Web- 
worms,  most  of  which,  however,  occur  on  shnibs  and  trees, 

HABITS  AND  NATURAL  HISTORY. 

The  foil  natural  history  of  the  species  has  not  yet  been  made  out. 

Ae  eggB  have  not  been  described,  the  method  of  hibernation  is  not 

positively  known,  and  the  number  of  annual  generations  has  not  been 

cirefally  determined.     8ome  of  these  gai)s  wo  would  have  endeavored 

to  till  up  the  present  year  but  that  we  were  much  away  from  the  office. 

Sumber  of  annual  Generations. — From  our  own  observations  and  from 

that  we  have  been  able  to  learn  from  our  correspondents,  the  first 

d  of  moths  is  noticed  from  May  1  to  May  7  in  Texas,  from  May  20 

y  25  in  Missouri,  and  from  May  20  to  June  6  in  Kansas.    If,  as  is 

ther  likely,  the  insect  hibernates  as  a  moth,  then  this  May  brood 

ue  considered  as  a  necond  brood  of  moths,  and  as  the  adult  off- 

9f  the  hibernating  individuals.    The  larvsB  of  the  May  brood  of 

\  noticeable  (i.  0.,  full  grown  in  numbers)  from  May  25  to  June 

,  from  June  10  to  June  18  in  Missouri,  and  from  June  7  to 

M  ui     wsas.    Another  brood  of  moths  (the  adults  of  tiie  destmct- 
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ive  brood  of  worms)  was  noticed  June  25  in  Texas,  July  10  in  MisBonri, 
and  Jnly  1  in  Kansas.  The  offspring  of  this  last  (third)  brood  of  motba 
were  nowhere  noticed  as  injurious. 

The  worms  were  reported  in  small  numbers  July  16  from  EanMS. 
August  11  full-grown  larvae  were  received  from  Nebraska,  from  which 
State  they  had  not  before  been  reported,  and  it  is  possible  that  these 
individuals  were  the  offspring  of  a  fourth  brood  of  moths.  More  proba- 
bly, however,  circumstances  being  apparently  less  &yorable  to  their 
rapid  increase,  they  were  the  retarded  third  brood  of  worms. 

The  statements  which  we  have  just  made  have  only  a  general  bett- 
ing, and  the  same  confusion  of  generations  was  noticed,  in  aU  localities 
where  the  insect  occurred  abundantly,  which  is  always  noticeable  in 
the  undue  development  of  any  species.  LarvsB  of  all  sizes  were  work* 
iug  together  in  Texas,  and  what  we  take  to  be  the  third  brood  of  mollis 
was  flying  before  many  of  the  second  brood  of  larvsd  had  ceased  to 
work.  From  the  facts  at  hand  it  may  be  safely-concladed  that  then 
are  normally  four  or  five  annual  generations,  and  possibly  one  or  two 
more  under  favoring  circumstances.  Dr.  J.  J.  KacUey,  of  GhetoiMh, 
in  writing  to  Professor  Snow,  says:  "  •  •  •  But  few  of  the  webs 
contain  more  than  one  inhabitant.  I,  therefore,  do  not  think  they  an 
gregarious  in  their  habits,  but  the  force  of  numbers  drives  them  to 
limited  space.  The  wheat  and  oats  appear  to  be  exempt  firom  thor 
ravages,  and  this  may  be  accounted  for  in  consequence  of  the  blades  at 
this  time  being  well  lifted  from  the  ground,  as  they  are  rarely  fionnd 
feeding  upon  the  leaves  of  plants  more  than  12  or  15  inches  from  the 
root.  When  the  to])  of  the  corn-plant  is  above  this  height  tiie  central 
portion  escapes,  and  the  worms  confine  their  mischief  to  the  lower 
blades  of  the  stalk.  These  lose  their  green  luster  and  wither,  remain- 
ing sickly  and  pale;  but  at  the  same  time  the  head  is  pushing  forward 
in  vigorous  growth,  and  does  not  succumb  to  death  like  the  younger 
plnnts  of  smaller  stature.    *    •    •» 

Professor  Popenoe  gives  the  following  account  in  the  1880  artide  al- 
ready cited : 

"  The  following  points  in  its  history  are  the  partial  result  of  my  stadf 
of  this  insect.    Although  I  made  careful  search  for  the  egg,  I  foiled  to 
discover  it  in  situ,  but  it  is  without  doubt  deposited  on  the  lowe{  side  of 
a  leaf,  or  low  down  among  the  bases  of  a  cluster  of  leaves,  as  newlf' 
hatched  larvaB  are  found  in  both  these  situations,  from  which  they  soon 
wander  to  other  parts  of  the  plant.    As  soon  as  it  [the  larva]  begins  to 
move  about,  it  begins  to  spin  the  web,  and  this  is  increased  in  extent 
as  the  movements  of  the  larva  are  extended.    It  is  very  active  in  all 
stages  of  growth  as  a  larva,  and  spnngs  aside  quickly  when  toaohed^ 
sometimes  throwing  itself  into  a  coil,  but  more  often  Fanning  rapidly 
away.    At  least  in  early  life,  the  larva,  when  thrown  off  a  leaf,  wiU 
hang  by  a  thread  of  silk.    In  case  a  single  leaf  is  of  sufficient  size,  as 
in  the  sweet  potato,  the  well-grown  larva  is  generally  foond  on  the  up* 
per  side,  in  a  shelter  formed  by  drawing  partly  together  the  edge  of  the 
leaf  by  the  silk  of  its  web.    In  this  shelter  it  is  usually  fonnd  at  rest 
during  the  day,  hanging  by  its  feet,  back  downward,  to  the  lower  sur- 
face of  the  web.    In  other  plants,  several  leaves  may  be  drawn  togettor 
for  a  place  of  concealment.    If,  indeed,  the  larvss  are  not  partially 
gregarious,  they  are  at  least  not  disturbed  by  proximity  to  each  ofhery 
as  several  may  be  found,  at  times,  in  a  common  web,  although  I  believ0 
this  is  exceptional.    As  they  are  forced  to  move  to  new  parts  of  tli9 
plant  for  fresh  food,  their  webs  are  extended,  nntil  flnally  the  entii9 
plant  is  covered.    The  young  larvsd  devour  only  the  BorfiMe  and  aalH 
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loe  of  the  leaf  on  the  side  where  they  are,  leaving  the  veins  and  the 
osite  epidermis  untoucbed,  prodacing  a  <  skeleton '  leaf.  As  they 
row  older,  however,  they  devour  all  portions  of  the  leaf,  and  often  eat 
Iso  the  petioles  and  tender  stems.  Opportunity  has  not  been  given 
>  determine  the  exact  length  of  the  larval  life  of  this  insect,  but  jadg- 
g  firom  observations  made,  this  cannot  greatly  exceed  a  week.  Par- 
ies living  in  the  region  where  the  insect  was  present  in  great  numbers 
;ive  ten  days  as  the  length  of  the  time  in  which  the  chief  destruction 
ras  accomplished." 

On  attaining  its  full  growth  the  worm  spins  up,  amid  the  debris  on  the 
ground  at  the  base  of  the  plant,  in  a  delicate  brownish  cocoon  of  irreg- 
dar  8hai>e,  and  transforms  to  pupa,  in  which  state  it  remains  from  one 
to  two  weeks. 

NATUBAL  ENEMIES. 

There  is  little  to  say  under  this  subhead.  From  our  correspondents 
it  would  appear  that  an  occasional  lady -bird  (species  not  determined) 
destroys  it,  while  various  ground-beetles  (genus  Harpalus  and  Oaloaoma) 
also  feed  upon  it.  Professor  Popenoe  {U)c,  cit)  states  that  he  has  bred 
a  Tachina  from  it,  and  is  under  the  impression  that  <<  this  parasite  is  or- 
dinarily present  in  sufficient  force  to  be  a  considerable  check  upon  the 
increase  of  the  caterpillar,"  as  he  had  seen  frequent  evidence  of  the  lat- 
ter being  parasitized.  For  the  rest,  it  will  find  enemies  in  all  the  com- 
mon predacious  insects  in  the  regions  where  it  abounds.  The  insect  is, 
also,  less  abundant  where  poulti^  have  the  run  of  the  garden. 

BKMEDIES. 

The  only  remedies  that  seem  to  have  given  satisfaction  (though  there 
is  abundant  opportunity  for  further  experimentation)  are  the  arsenical 
poisons.    Of  these  London  purple  and  Paris  green  are  the  chief  forms 
iised,  the  former  being  the  cheaper  and  preferable  on  account  of  its 
color.    We  understand  that  it  can  be  readily  obtained  in  accessible 
to^s  in  Kansas  for  8f  cents  per  pound  by  the  barrel.    This  poison  can 
be  distributed  in  any  one  of  the  various  ways  that  have  been  described 
in  oar  several  reports.    The  method  most  satisfactory  and  the  particu- 
lar method  will  depend  on  the  particular  crop  to  be  protected.    In  broad 
grain  and  cotton  fields,  where  the  exigencies  of  tiie  case  warrant  the 
expenditure,  there  is  no  better  method  than  by  the  use  of  the  barrel  or 
tank  pump,  with  the  cyclone  nozzle,  figured  and  described  in  our  re- 
ports for  1881-'82,  and  1883.    A  simpler  method  is  to  mount  an  open 
bairel  in  a  cart  and  employ  one  or  two  men  with  a  fountain  or  aqua- 
polt  pump  to  spray  broadcast  on  either  side.    A  greater  amount  of 
ground  can  be  gone  oyer  in  this  way  than  in  any  other,  and  if  care  be 
taken  to  use  sufficiently  fine  spraying-nozzles,  that  will  not  clog,  this 
method  will  give  great  satisfaction  as  being,  all  things  considered, 
the  cheapest.    In  limited  areas  or  gardens  the  poison  may  be  sifted  dry. 
The  falct  that  the  worms  surround  themselves  with  more  or  less  of  a 
^      does  not  in  the  least  protect  them  from  the  poison,  and  they  are 
ly  killed,  as  shown  by  the  results  of  experiments  tried  iu  Kansas 
I.    We  may  quote,  as  an  evidence  of  the  good  to  be  accom- 
uy  po     ning  in  the  simplest  and  crudest  way,  from  an  article 
B.  G      it,  of  Crawford  County,  Kansas,  republished  from  the 
P       m  the  Eeport  of  the  Kansas  State  Board  of  Agriculture 
nih  ending  June  30, 1885,  p.  17  : 

kjive  learned  this  momiDg  of  a  |)lan  used  b^  ODe  of  oar  enterprising  farmers 
Deality  to  kiU  these  pests.    He  is  using  Pans  green,  dissolving  it  in  hot  wster. 
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and  applying  it  with  an  ordinary  sprinkler.  The  proportion  he  nsos  !•  aboat  a  UUb- 
Bpoonful  of  Paris  green  to  one-half  gallon  of  water.  Yesterday  he  had  nine  men  at 
work  in  his  field  with  sprinkliiig-put^,  and  they  went  over  about  50  aoreti  of  eon. 
He  has  one  man  drive  tlirough  the  ticld  with  a  water-tank  or  barrels  of  water  In  • 
lumber  wagon,  and  the  rest  of  the  men  with  sprinkling-pots  to  sprinkle  eaoh  bill  with 
this  solution  of  the  Paris  green.  He  puts  sealing-wax  on  the  sprinkler  of  the  esn,«» 
as  to  close  up  all  the  holes  except  about  a  dozen  in  the  center,  thus  avoidiuff  a  wuto 
of  the  solution  on  too  much  of  the  ground  around  the  hill,  and  throwing  the  stretu 
directly  on  the  plant.  He  tellh  uh  that  this  plan  is  very  .successful,  and  Kills  moat  of 
the  worms  withiu  a  half  hour  after  it  in  applied,  and  what  few  worms  are  left  ippear 
to  discontinue  their  work. 

A  Bimple  method  which  was  pat  into  operation  by  one  of  oar  corre- 
spondents, Mr.  Jacob  Nixon,  of  Kelloi^g,  Cowley  Ooanty,  Kansas,  and 
which  might  prove  of  some  avail  where  the  worms  are  nnmerous,  is  de- 
scribed as  follows : 

I  attached  a  cracker-box  lid  to  the  forward  cross-piece  on  my  cultivator  frames 
by  wire  and  staples,  forming  a  hinge.  This  is  raised  by  the  com,  and,  swingioc, 
strikes  the  next  hill  in  a  nearly  vertical  position.  Jarring  the  worms  to  the  grotma, 
where  they  are  covered  by  the  dirt.  1  did  not  stop  to  see  whether  the  lar^  ones 
burrowed  out,  but  1  know  that  1  cleaneil  them  out  last. 

THE  DAEK  SIDED  OUT-WOEM. 

(Agrotis  messoriaj  Harr.) 

Order  Lepidoptera  5  Family  NocTUtD-E. 

[Plate  VH;  Fig.  1.] 

INJURY   TO   ONIONS— NEW  HABIT. 

This  insect  was  treated  of  in  our  last  annual  report  (p.  200)  under  the 
general  head  of  Cabbage  Out- worms,  and  is  here  refigured  and  men* 
tioned  because  of  its  appearance  the  past  summer  in  enormous  numben 
in  the  onion  fields  of  Orange  County,  New  York. 

Our  first  intimation  of  the  existence  of  this  i)est  was  through  letter 
and  specimens  received  June  11,  from  Hon.  G.  W.  Greene,  of  Gosheu, 
in  which  he  stated  that  the  worm  was  destroying  the  onion  crop  in  liis 
vicinity  and  threatened  extinction  to  a  large  and  growing  industry. 
The  annual  value  of  the  crop  in  the  vicinity  of  Goshen  alone  he  stated 
to  be  half  a  million  dollars. 

Mr.  John  li.  Sniiih,  and  Mr.  Thomas  Bennett,  a  practical  gardener  of 
Newark,  whom  we  had  engaged  tor  a  short  time  to  perform  certain  prac- 
tical experiments  with  insecticides,  were  sent  to  Goshen  to  stndy  the 
facts  and  surroundings,  and  in  obedience  to  a  request  firom  Mr.  Greene 
we  sent  him  a  letter  for  publication  giving  him  such  knowledge  as  we 
then  possessed  on  the  subject,  and  quoting  our  general  recommends 
Jons  for  the  destruction  ot'  Cut-worms,  as  given  in  our  last  annual  re- 
t)ort  (pp.  296-300). 

HABITS  AND  NATURAL   HISTORY. 

It  will  be  seen  from  what  we  stated  of  this  insect  in  our  last  annoal 
-.port  (p.  U90)  that  it  is  a  v(?ry  wide-spread  species,  occarring  from  the 
^acific  to  the  Atlantic,  da  far  north  as  Quebec  and  as  far  south  asHil' 
■^uri,  and  that  so  far  as  we  then  knew,  it  had  the  normal  habit  of  llM 
rroup,  i.  e.,  was  single-brooded,  the  moths  occurring  during  Jaly  and 
Ku^iRt  Q.ft«if  »  riiirp^tim     n  f.hA  pupa  State  of  a  month  or  more*    This 
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nral  history  was  based  upon  obseryations  made  in  Illi- 

kua  iy  and  we  were  much  interested  in  ascertaining  whether 

9  wooia  ue  any  departure  fh>m  these  habits  in  New  York,  especially 

e  to  the  si>ecieB  being  single  or  double  brooded,  as  much  of 

r  gI  any  practical  recommendations  would  depend  upon  the 

8. 

I  uierefore  made  every  effort  to  ascertain  the  facts  in  tlie  case,  and, 

the      pposition  that  there  might  be  a  second  geueratiou  of  worms,  we 

d  kr.  Smith  pay  two  other  visits  to  Goshen,  one  early  in  September 

1  ly  in  October,  with  a  view  of  making  additional  observa- 

u   '     r  office  notes  show  that  nearly  fhll-grown  larvse  were  received 

3o8uen  on  June  18  and  26,  from  the  onion  patches,  and  that  addi- 

II  larvfB  were  received  July  24  and  30  from  Trenton,  N.  J.,  where 

)y  had  been  feeding  on  cabbage. 

rhe  moths  from  the  first  lot  of  larvse  (from  Goshen),  issued  July  25, 
and  29,  while  those  from  the  second  lot  (from  Trenton)  made  their 
pearance  August  11,  17, 18,  and  28.  A  few  pupie,  obtaineil  the  first 
ek  in  September,  gave  out  the  moths  September  8,  9,  and  10.  This 
Tesponds  very  well  with  our  previous  experience,  the  more  northern 
itade  accounting  for  the  somewhat  later  appearances  in  New  Yoik 
in  in  DUnois  and  Missouri. 

it  Goshen  all  the  larvas  had  apparently  transformed  by  September  2, 
)  date  of  Mr.  Smith's  second  examination.    This  second  visit  was 
dertaken  in  consequence  of  a  report  that  a  second  brood  of  worms 
i  made  its  appearance  and  was  damaging  the  neighboring  oat  fields ; 
t,  as  it  turned  out,  this  report  arose  from  the  presence  of  the  Army 
[Leucania  unipuncta)  in  the  oats.    The  onions  had  ripened  and 
re  1)    rely  gathered,  many  fields  having  been  replanted  in  com,  oats, 
tanji      in  consequence  of  the  damage  done  to  the  onions  by  the 
.    A  more  careful  search  through  the  onion  fields  showed  no 
3f  the  eggs,  larv»,  or  moths,  but  by  digging  he  found  a  few  pupsB 
sod  in  earthem  cells  some  4  inches  below  the  surface  of  the  ground. 
^  were  very  scarce  and  he  found  no  empty  shells  to  indicate  that 
had  been  more  abundant.    The  probabilities  are  that  a  vast  ma- 
ny of  the  larviB  fell  a  prey  to  Tachina  files,  the  eggs  of  which  were 
tioed  on  a  very  large  proportion  of  the  larvae  in  June. 
i  farther  examination  at  the  beginning  of  October  failed  to  reveal 
Y      3e8  either  of  eggs,  larvae,  pupae,  or  moths  in  the  vicinity  of  the 
r,     a  onion  fields,  save  a  few  empty  pupae  shells  in  the  same  locality 
o  the  pupae  were  found  in  September.    There  had  been  at  this  time 
I      severe  enough  to  form  ice,  and  it  is  safe  to  presume  that  the 

for  the  development  of  the  species  had  at  that  time  ceased. 
Drum  the  experience  of  the  year  it  is  evident  to  our  mind  that  there 
no  second  generation,  and  that,  therefore,  the  previous  observa- 
n  the  West  have  been  confirmed  on  this  point.    Both  Mr.  Smith's 
lation  and  our  own  otfiee  notes  are  entirely  negative  in  throwing 
or  hght  on  the  method  of  hibernation,  and,  as  we  know  from  our 
luer  experience  that  the  full-grown  larvee  are  found  early  enough  in 
)  season  to  injure  the  buds  of  fruit  trees — the  best  evidence  that  they 
ire  hibernated — and  as  the  larval  hibernation  is  by  far.  the  most  com- 
unoug  the  Cut- worms,  we  are  still  of  the  opinion  that  the  sx>ecie8  so 
es  as  a  rule,  even  in  New  York  State. 
)6  not,  however,  preclude  the  hibernation  of  some  of  the  later- 
moths,  and  the  fact  that  neither  moths,  eggs,  nor  young  larvae 
in  October  must,  we  think,  be  explained  on  two  groundSi  (1) 
and  insufdcient  search,  or  (2)  their  occurrence  in  adjacent 
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localities  or  on  other  plants.  There  are  no  fixed  rales  whioh  eandi 
be  depended  on  in  the  life  habits  of  these  insects,  as  exceptional  o< 
rences,  such  as  this  wide- spread  injury  to  onions  around  Goshen,  are 
probably  due  to  exceptional  conditions.  Thus,  while  the  normal  I 
may  be  to  hibernate  in  the  larva  state,  exceptional  climatic  condil 
may  bring  about  an  exceptional  hibernation  of  the  moths.  This  iv 
seem  to  have  been  the  case  in  tliis  instance,  more  especially  as  the 
in  which  they  occurred  has  for  the  last  few  years  been  planted  to  oi 
season  after  season.  Unless  the  onion  fields  were  allowed  to  get  < 
weedy  in  the  fall  (which  is  not  the  case)  the  larvae  could  not  well  ie\ 
so  as  to  hibernate  in  any  quantities  in  the  field,  and  the  methods  of 
ure,  as  well  as  the  condition  of  the  larvae  in  June  and  their  abi 
October,  all  point  to  spring  hatching.  The  worms  had  not  been  see 
fore,  and  the  moths  most  probably  concentrated  on  the  fields  in 
spring.  We  have,  however,  no  records  of  captures  of  the  moths 
than  September  10. 

We  regret  not  to  be  able  to  give  a  description  of  the  eggs  or  oi 
place  of  oviposition,  but  it  is  not  at  all  improbable  that  they  are 
on  many  difi'erent  plants  or  even  upon  shrubs  which  the  larvae,  on  1 
ing,  abandon. 

REMEDIES. 

In  our  last  report  the  subject  of  remedies  for  Oat-worms  was  consid 
in  a  general  way  as  applying  to  all  of  the  species  there  treated  of^  ai 
this  particular  case,  the  circumstances  being  more  or  less  peculiar 
general  recommendations  must  be  somewhat  modified  to  salt.  We 
said  nothing  about  the  peculiar  conditions  connected  with  this  C 
outbreak,  nor  have  we  mentioned  the  remedies  tried  by  the  oni  ] 
ers,  as  these  are  described  both  by  Mr.  Smith  and  Mr.  Bennett  m 
rei)orts,  which  follow. 

We  believe  that  the  crop  can  be  grown  successfhlly  even  in  a  i 
cut- worm  season  by  adopting  the  following  measnreiis : 

As  a  preventive  we  would  treat  the  land  early  in  spring  wi 
mixture  of  lime  and  ashes  (preferably  wood  ashes).    This  mixtiue 
be  spread  lightly  over  the  land,  after  plowing,  and  harrowed  in. 

If,  after  the  seed  is  sown  and  the  plants  have  begun  to  oome  up 
worms  still  appear  and  threaten  damage,  we  would  employ  the  pois 
ball  system  described  on  pages  299  and  300  of  onr  last  annnid  re 
This,  in  brief,  consists  in  placing  along  the  rows,  at  a  distances  of! 
20  feet  apart,  small  bunches  of  freshcut  grass  or  other  green  plant  i 
bage  leaves  where  available),  which  have  been  previously  sprinkled 
dilute  Paris  green  or  London  purple.  By  this  means  nearly  all  oi 
worms  can  be  destroyed  with  a  minimum  of  trouble. 

If,  as  is  very  improbable,  the  worms  should  still  appear  in  gn 
bers,  by  migration  from  surrounding  fields,  we  would  sprinkle  Ui« 
at  night,  while  the  worms  are  at  work,  with  a  dilute  emulsion  of  i 
sene.    Mr.  Smith  shows  that  pure  kerosene  has  been  tried  at  Go 
♦vith  the  efiect  of  killing  the  worms  and  simply  blackening,  but 
killing,  the  onion  tips.    We  are  not  satisfied,  however,  that  the 
.iSe  of  pure  kerosene  would  not  seriously  injure  the  plants,  am 
recommend  instead  an  emulsion  as  being  safer  and  much  cheaper,  y 
just  as  efibctive  in  killing  the  worms.    The  kerosene  is  emnlsiflM 
<^oap  or  milk  in  order  that  it  may  be  readily  diluted  with  water. 
the  proper  preparation  and  application  of  the  emulsion  a  good  1 
Dump  is  needed,  but  beyond  this  no  apparatus  is  necessuy.    The 
I'onpnip.  for  thifi  prepaT'q.t.^'nti  ia  tiiat  given  on  page  331  of  our  last  ai 
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L  There  is  little  doubt  but  that  by  a  thorough  spraying  of  the 
at  night  with  this  mixture  the  worms  can  be  destroyed  by  whole- 
It  should  be  use<l  most  thoroughly  at  the  points  in  the  field 
)  the  worms  are  first  noticed  to  work,  and  from  which  they  spread 
Tonnding  portions.  The  first  appearance  should  be  watched  for 
the  greatest  care,  and  should  be  followed  by  the  most  energetic 
B  to  destroy  them. 

J  now  give  the  reports  submitted  by  Mr.  Smith  and  Mr.  Bennett, 

ig  that  in  the  case  of  the  latter  gentleman  we  do  not  indorse  all 

Bfgestions,  but  give  them  for  what  they  are  worth  as  coming 

a  pr     tical  gardener.     As  will  be  noticed,  these  suggestions  are 

ipporced  by  any  evidence  of  actual  ex2)eriment  in  the  onion  fields. 

REPORT   OF  JOHN  B.   SMITH. 

June  18,  1885. 

B  Sir:  In  pursaauce  of  yonr  letter  of  instructions  of  the-lSth  instant  I  went  to 
Q  yesterday.  I  had  uotilied  Mr.  Greene^  who  met  me  at  the  depot,  and  piloted 
)aDd  among  the  farms  most  infested. 

m  fanning  is  here  carried  on  extensively  in  low  meadows,  drained  swamp  land, 

like,  and  several  hundreds  of  acres  form  one  vast  onion  field.   The  iiersons  en- 

Afl  onion  farming  are  largely  small  holders,  cultivating  1,  2,  or  3  acres,  or 

onts,  and  dependent  upon  this  crop  for  support.     The  croj)  requires  constant 

,ut  no  severe  labor,  and  the  whole  family,  from  the  baby  up,  turn  out  to  help. 

Id      upon  this  vast  field  from  a  ridge,  it  appeared  beautifully  green  in  places, 

by  ngly  bare  patches,  sometimes  an  acre  or  two  in  extent.     These  patches 

»iA»  vhe  work  of  the  Cut-worm,  of  which  I  sent  you  a  large  number  of  specimens 

iterday's  mail. 

tywhere  through  the  fields  were  men,  women,  and  children,  engaged,  as  inves- 
m  proved,  in  hunting  Cut-worms,  and  with  such  success  that  three  little  girls 
eked  in  the  morning  a  three-quart  pail  full.  In  one  spot,  less  than  15  inches 
I,  I  saw  40  full-grown  larv»  taken,  and,  while  they  are  not  everywhere  so  abun- 
fet  one  could  gather  half  a  dozen  by  simply  turning  over  the  earth  for  a  short 
ee  Along  a  row. 
•*  *s  only  one  species.    The  difference  in  size,  difference  in  color  at  Tariousstages, 

«nce  in  habit  at  different  periods  of  growing  led  to  the  idea  that  more  than 
eoies  was  engaged  in  the  work.  I  ascertained  by  inquiry  from  several  farmers 
M  larva  appeared  some  two  weeks  since,  or  as  soon  as  the  onions  had  fairly 
I,  and  were,  when  noticed  first,  between  one-fourth  and  one-half  an  inch  in 
— most  of  them  nearer  to  the  latter  measurement.  At  this  period  of  their  lives 
rere  difficult  to  distinguish  from  the  earth  in  which  they  hid  ;  but  early  in  the 
g  they  came  out,  climbed  to  the  tops  of  the  stalks,  and  ate  downward.  They 
n  snch  numbers  that  one  man  said  he  was  fairly  discouraged  looking  at  them, 
was  a  larva  to  every  stalk,  and  sometimes  more  than  one.  Curiously  enough  few 
toisons,  bat  every  one  turned  out  what  force  he  could  muster,  and  all  ni^ht  long, 
li^ht  of  lanterns,  gathered  Cut-worms.  As  the  worms  increased  in  size,  they 
climbing  and  cut  off  the  stalk  at  the  surface  of  the  ground ;  this  change  of 
is  very  easily  ex]>lained  by  the  fact  that  the  slender  onion  stem  would  not  uear 
ight  of  a  fat  grub.  Still,  with  all  their  exertions,  the  farmers  did  not  succeed  in 
ing  the  enemy,  and  many  small  farmers  lost  their  entire  crop,  a  loss  of  some  $200 
acre.  It  was  observed  that  the  insects  started  from  centers,  and  spread  in 
direction  from  those  points.  Some  genius  noticed  this,  and  advised  li^olatiug 
patches  by  ditching.  This  was  tried  and  proved  successful  to  a  great  extent 
the  sides  of  the  ditches  were  made  perpendicular.  The  earth  is  friable,  and  the 
I  could  not  get  out  of  a  ditch  12  incue8  deep.  Some  patches  were  saved  in  this 
others  bad  already  been  invaded  and  were  destroyed.  Some  few  escaped  alto- 
;  but  these  were  few  indeed.  I  noticed  also  that  weedy  fields  were  less  injured 
lean  fields,  probably  because,  there  being  a  greater  abundance  of  food,  thedam- 
*he  staple  was  less  severe.    The  onion  is  easily  run  out  by  weeds,  and  growers 

ir  fields  as  clear  of  these  intruders  as  they  possibly  can.   Th.e  cleanest  fields, 
IT.  suffered  most,  because  there  was  nothing  to  eat  save  onions,  and  strong  fia- 

BO  objection  to  the  worm. 

n      nments  looking  to  their  destniction  had  been  made.     One  man  used  Paris 
without  much  success,  because  the  onion  offers  very  little  surface  for  an 

-  aT  the  poison.    Another  used  pure  kerosene,  applying  it  to  six  rows  by 

s  with  a  brush  dipped  in  the  oil.     He  gathered  grubs  from  other  por- 

«      lu  until  4  a.  m.,  then  examined  these  six  rows  and  found  nothing  on 

1  between  the  rows,  lying  on  their  backs,  apparently  gaaping  for 
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breath.  Next  day  he  saw  notliin;?  of  these  wime  larvro,  and  he  gave  nptheexptrl' 
ment.  'Vh(^  kerosene  bhukeniMl  rlic  onion  tips,  hut  did  not  aifect  the  plant  other 
wise,  and  I  was  assiired  that  oven  \mvo  korost'iie  might  be  applied  with  safety  to  tlu 
plant.  This  seems  to  indicate  a  remedy,  for  kerosene  applieu  with  a  si)riuklarwb«t 
tbo  worms  are  yonng  and  climbing  (in  the  night,  of  coarse)  would  kill  the  v  hia 
Jority  of  them.'  I  tried  the  effect  of  the  oil  on  a  few  speoimene,  and  find  itb « 
rapid  and  complete,  even  on  the  f nil -grown  larva.  The  yonnger  genentioa  \»vum 
doubtless  be  still  more  susceptible.  Not  the  onion  alone  sutfere  from  the  attacks o 
tliis  insect- ;  it  is  everywhere,  on  all  crops,  though  nowhere  so  abundant  as  on  theonin 
meadows.  Tho  specimens  sent  you  will  enable  you  to  determine  if  the  spedesi 
known ;  if  not,  there  are  sufficient  to  rear.  I  haye  kept  none  bat  a  few  alcoholi 
specimens  myself.  I  found  in  the  fields  a  single  larva  parasitisedt  And  wnd  voi 
tne  parasites.    The  farmers  are  scared,  for  it  means  distress,  and,  to  tome,  alN 

FOTerty.    I  gave  them  such  encouragement  as  I  could,  and  made  saoh  suggestioiw  ■ 
could  for  the  destruction  of  the  worms.    Still,  the  damage  has  been  done,  and  prob 
ably  a  few  days  more  will  witncsH  their  transformation  into  the  pnpa  state. 

Last  year  they  appeared  in  the  fields  in  some  numbers,  but  created  no  alanniBi 
did  no  very  great  damage. 

Some  parts  of  these  fields  are  also  infested  with  the  larva  of  an  Onioa-flT  {AnAt 
myia)j  but  this  damage  they  can  stand.    Nearer  to  Turner's,  some  6  or  8  miles  fm 
Goshen,  the  fly  is  said  to  be  more  destructive  than  the  Cut- worm. 
Very  respectfully, 

JOliN  B.  SMITE 
Prof.  C.  V.  RiLKY, 

U.  S,  £nU>mologi8tf  Washing  ton  ^  D.  C 

BEPOBT  OF  THOMAS  BBNNBTT. 

Sir:  On  the  ^^d  instant,  b^  your  advice.  I  went  to  Goshen,  Orange  County, Ve^ 
York,  to  see  what  I  could  <lo  in  the  way  of  killing  the  Ouion  Cut-worms  whioUu 
doing  so  much  damage  there  at  present.  As  you  directed,  I  called  ou  Mr.  Boba 
Youujg,  who  lives  in  tne  infested  district. 

This  place  is  called  Durlingville,  and  lies  about  4  miles  soathweat  of  Ootbeo.  Tt 
onion  district  is  a  large,  almost  level  neat  bog,  nearly  surroanded  by  hills,  aboat  1 
miles  long  and  about  the  same  in  width.    The  nublic  road  passes  nearly  tiiraugb 
center,  and  soon  rises  and  passes  over  a  low  hill  or  blufif  which  gives  a  beaatifalT» 
of  the  surrounding  locality.    This  peat  bog  is  variously  stated  at  fh>m  7  to  l( 
deep,  and  in  some  places  much  more,  and  was  formerly  almost  covered  witJi  i 
which  save  it  the  name  of  the  "drowned''  lands ;  but  by  a  system  of  ditohi      *- 
been  dned  and  found  to  contain  the  elements  of  great  fertility,  not  only  to        i 
also  to  garden  crops. 

These  lands  were  formerly  owned  by  a  few  persons,  who  disposed  of  them  to  i 
ony  of  poor  people,  who  purchased  a  few  acres  according  to  thoir  means.    An 
the  former  land-owners  is  Mr.  Kobert  Young,  who  lives  upon  this  bluff,  a  Uim  < 
paterfamiliaa  to  the  colony. 

So  far  they  have  found  the  onion  a  very  profitable  crop,  and  for  several  yean  hv 
grown  it  almost  to  the  exclusion  of  everything  else. 

The  people  were  all  busy  at  work,  each  family  busily  engaged,  some  weed 
others  using  small  hand  cultivators  between  the  rows  of  onions,  but  by  far  the  nv*** 
number  were  busily  engaged  in  hand-picking  the  Cut-worms  or  grubs,  wbiea  lit 
little  under  the  surface  of  the  ground.     This  all  must  do  in  onler  to  save  the  en 
and  kee])  down  the  great  increase  of  this  most  destructive  post,  for  as  yet  tbeyb 
learned  nothing  better. 

The  Onion  Cut-worm  when  fully  grown  is  about  1^  inches  long,  works  only  at  n 
and  during  the  day  lies  Just  under  the  surface^  from  1  to  li  inches  deen.    ««^  i 
slight  draw  of  the  hand  these  worms  or  caterpillars  are  easily  found  ana  otn  1 
picked  up  into  small  vessels,  carried  away  and  destroyed.    They  are  there  in  ) 
lumbers.    It  is  very  common  for  a  family  to  pick  10  or  12  quarts  1>y  day  and  tbe  ■ 
number  at  night  by  the  light  of  lamps.    These  most  industrious  people  have  to  «- 
nght  and  day  to  keep  down  these  pests  and  save  their  crops.    At  night  the  ^ 
•re  sA\  either  crawling  over  the  ground  or  up  on  the  onion  leaves  eatins  them. 
>f  the  larger  ones  cut  the  stems  close  to  the  ground,  and  the  younff  onion  not  L-^- 
brmed  a  bulb  does  not  grow  again.    It  seems  this  pest  is  only  in  tne  beginoinfl 
'*areer,  for  la«t  year  the  damage  done  was  much  less  than  this  year,  and  aoe 
.ppearauce,  if  tlu;re  is  not  a  stop  put  to  its  progress,  these  people  most  ceaa^  -^  «^-' 
>nions  altogether.     But  it  is  to  be  hoped  the^r  are  near  relief,  tor  these  peaci 
others  of  a  like  kind  are  e.'u^ily  destroyed  if  taken  in  time  and  the  propei 
tpplied.    It  is  a  beautiful  sight  to  stand  on  the  blufTs  and  look  east  and  i 
iee  the  plain  covered  with  this  valuable  esculent,  but  for  the  red  patches  i       m 
here  wnich  mar  the  scene.    After  due  osamination  I  saw  that  nothing  i* 

4/*nr    fhU    Y«>«i.      -r    Vill     V  '«r'»r.«.    'n   the    gTOUUd  WlthoUt    iOYOlTing  tOO  1 
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L  as  Bpreading  a  thick  coating  of  salt  over  the  ground,  &c.    I  therefore 

I  to  find  a  repellent  or  preventive  to  keep  them,  if  possible,  from  either 

K  on  or  ontting  the  plants.     This  conld  be  done  only  by  dastinff  or  sprink- 

A  therefore  madejpowders  of  different  strength  withlimo  and  coal-tar,  which 

,«  wbnoxiofui  to  most  insects,  avoiding,  however,  making  them  too  strong  lest  the 

vp  might  be  injured.    The  people  all  a^eed  with  me  that  if  these  powders  had  been 

st  on  about  tnree  or  four  weeKs  previous,  when  the  skin  of  the  caterpillars  was 

»img  and  tender,  it  would  have  killed  them  and  saved  the  crop ;  bnt  it  was  hard  to 

like  it  stick  without  wetting  the  leaves,  and  thepeople  in  their  present  disheartened 

Ate,  I  knew,  would  not  undertake  to  do  it.     This  wetting  could  have  been  done 

igily  from  the  ditches  when  the  plants  were  about  3  or  4  inches  high  and  the  grubs 

mftU  and  tender,  but  now  at  this  date  the  yonng  onions  are  larse.  over  a  foot  high, 

■oread  about,  and  the  watering  would  involve  a  great  deal  of  laoor.  I  next  made 
«  ODS  of  alum  and  also  of  niter  (nitrate  of  potash)  separately,  and  combined  in 
<iuai  proportions— made  my  formulas  by  weighing  the  quantity  and  measuring  the 
riter.  Tnis  also  was  only  partially  successfiu,  and  of  course  I  could  not  recommend 
I.  I  next  tried  a  solution  of  soft  soap,  which^  by  reason  of  the  caustic  potash  which 
t  contains,  is  an  excellent  inseoticiae.  This  proved  very  good.  I  sprinkled  the 
nlntion  on  six  rows  across  a  lot  by  means  of  a  whitewash  brush,  and  when  we  went 
>Qt  at  night  to  try  its  effects  we  could  only  find  three  small  worms  eating  on  the  six 
DWB.  I  made  this  solution  on  the  34th  instant,  at  11  a.  m.^  and  to  try  its  effect  I 
retted  ibout  half  a  pint  of  the  worms  on  apiece  of  old  sacking  cloth,  and  in  about 
twenty  minutes  they  all  appeared  dead.  This  gave  great  encouragement.  I  kept 
(bem  till  next  day  and  on  coming  away  at  9  o'clock  all  who  saw  them  agreed  they 
vere  dead.  Certainly  the  solution  was  strongs — about  a  quart  of  soft  soap  to  about 
^Qurts  of  water.  I  also  tried  a  strong  solution  of  kerosene  and  soft  soap — 1  pound 
n  IMP  boiled  in  3  quarts  of  water  and  1  quart  of  kerosene  added  and  stirred  into  it. 
[  pat  1  quart  of  this  mixture  to  4  quarts  of  water  and  sprinkled  it  on  with  a  brush, 
[uooght  perhaps  the  kerosene  would  kill  the  onions,  but  it  did  not,  and  what  ap* 
PMn  strange,  it  did  not  seem  to  have  much  better  effect  than  the  soft  soap  alone. 
I  also  tested  soft  soap  and  Paris  green,  soft  soap  and  tar-lime  powder.  These  were 
nrr  good,  but  oould  not  say  that  onions  were  entirely  free  from  worms. 
Tab  reniedies  I  have  recommended  are  as  follows : 

Kaon  after  the  onion  crop  has  been  gathered  let  a  good  coating  of  sas-house  lime 

i  be  spread  over  tne  ground.    Lict  these  lie  two  or  three  weexs  and  then  be 

.  olowed  in  and  harrowed  thoroughly  so  as  to  mix  well  with  the  soil.    Also 

u  19  or  open  ditches  must  be  cleaned  up  in  the  fall  of  all  grass  and  weeds,  and 
—         'Mch  had  been  suffered  to  grow  out  4  or  5  feet  in  some  places  must  be 

^  or  skinned  off  with  the  spade  and  then  burned.  I  was  told  they  must 
-T^  a  i^i  or  more  to  keep  the  frost  m>m  crumbling  down  the  edge.  **  Very  weU,'' 
Hid.  ''then  let  a  sprinklmg  of  salt  or  gas-house  lime  be  put  over  the  sod  as  well  as 
ver  tne  rest  of  the  ground.''  These  ashes  must  be  gathered  up  and  kept  dry  till 
pring  and  thonsh  not  nearly  so  good  as  wood  ashes  will  serve  a  good  purpose.  In 
irijT  bpring,  or  oefore,  these  people  must  procure  a  sufiicient  quantity  of  wood  ashes 
Dd  mix  in  the  proportion  of  about  one  of  wood  to  about  four  of  sod  ashes,  and  this 
Qantity  then  well  mixed  with  at  least  one-half  its  bulk  of  fresh  slaked  lime.  After 
^^        in  the  spring  and  just  before  sowing  the  seed,  these  ashes  and  lime  must  be 

'•u  over  the  ground  and  harrowed  in.     It  would  also  be  the  better  at  the  same 
mb  for  another  fight  dressing  of  salt.    The  gas-house  lime  must  be  in  a  fine  state,  and 
Hpnt  on,  as  we  often  see  it,  in  large  lum])s. 
To  those  who  cannot  get  enough  of  gas-house  lime,  I  have  recommended  a  good 

ititnte,  namely,  gas-tar.  This  can  easily  be  reduced  to  a  fine  powder  by  running  it 
iM>  a  bed  of  sand,  sawdust,  or  dry  peat  gathered  from  the  surface  with  hoes.  Axter 
iMrbing  all  it  wUl  take  in,  it  can  easily  be  reduced  to  a  fine  powder  and  can  be 

id  equallv  and  very  readily  over  the  ground.    This  also  will  destroy  both  eggs 

Jarva  of  all  moths  and  other  insects. 
'•aih  lime  and  ashes  are  excellent  as  a  manure  for  onions,  and  I  think  together  with 

■alt  and  gas  lime,  which  will  be  given  in  the  fall,  will  yield  a  plentiful  crop 
I      Dt  the  stable  or  New  York  manure  ;  besides,  insects  cannot  breed  in  these  mate- 

-w  those  who  cannot  procure  the  above-mentioned  remedies  I  would  earnestly 
od  a  change  of  crop,  for  one  year  at  least,  especially  in  those  plats  which  are 
•««^ested  with  either  Cut-worm  or  maggot. 

we  no  doubt  but  great  nun.bers  of  the  parent  moths  could  be  trapped  during' 
imer  by  flambeaus  and  torches  and  four-faced  lanterns,  but  I  think  this  wiU 
oeeeary  if  the  means  of  the  destruction  of  the  worms  which  I  have  reoom- 
he  fhlly  carried  out. 
•  .JB,  sir,  most  respectfully  yours,  

TH0BIA8  BENNETT. 
CLT*Biurr, 
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THE  STRAWBERRY  WEEVIL. 

{Anthonomus  musculuSj  Say.) 

Order  Coleopteba;  Family  Gubgulionida. 

[Plate  VII;  Figs.  6  and  7.  | 

PAST  HISTOBY. 

The  first  reference  that  we  have  been  able  to  traee  to  this  insect  aa 
injurious  to  the  Strawberry  will  be  found  in  the  Monthly  Report  of  the 
Department  for  November-Uecember,  1871,  where  Mr.  Glover  gives  an 
account  of  its  appearance,  with  the  statement  from  Mr.  B.  Biyan,  Silvtf 
Hill,  Md.,  that  the  weevils  were  injuring  his  strawberries  soon  alter 
these  were  blooming,  the  beetle  piercing  the  blossom-buds  and  the  foot- 
stalks of  the  blossom-bud.  The  insect  was  there  referred  to  by  the 
name  of  Anthonomus  signatm.  Say  {bisi{fnatu8  Scbcenh.).  He  also  showed 
that  no  vestiges  of  the  egg  or  larva  could  be  found.  In  May,  1873,  ye 
found  it  quite  iujurious  on  Mr.  H.  Weaver's  farm  near  Saint  LonlSt 
and  our  notes  show  that  the  injury  was  done  to  the  blossoms,  idthoa^ 
the  strawberries  were  at  the  time  out  of  bloom ;  that  when  the  weew 
are  not  at  work  they  hide  in  the  fiower ;  and  that  they  were  also  oott- 
sionally  found  in  the  blossoms  of  the  Blueberry.  Teu  years  later,  win 
1883,  Prof.  A.  J.  Gook  published  an  account  of  its  injuries  in  the  report 
of  the  Michigan  State  Horticultural  Society  for  1883,  where  he  states 
that  it  was  ruining  the  crop  on  Mr.  William  Ghapman's  placeat  PhffiniX} 
Keweenaw  Gonnty,  Michigan,  in  July  of  that  year,  bu!J  thatitdisv- 
peared  about  August  1.  Since  then  Professor  Gook  has  made  no  men- 
tion of  it,  from  which  we  iufcr  that  it  has  not  again  appeared  in  injarioas 
numbers.  Prof.  S.  A.  Forbes,  in  his  extensive  article  on  the  insect  ene- 
mies of  the  Strawberry,  published  in  the  Thirteenth  Report  of  the  State 
Entomologist  of  Illinois  (1883),  mentioned  this  species,  but  added  no 
new  facts,  simply  quoting  Professor  Gook's  article. 

INJUEY  IN  1885. 

During  the  summer  of  1884  this  Strawberry  Weevil,  or  StrawbenJ 
Anthonomus,  made  its  appearance  in  a  new  locality,  this  time  at  BoeS" 
ville,  Staten  Island,  N.  Y.,  on  the  farm  of  Mr.  Samuel  G.  Winant.  Mr. 
Winant's  crop  was  damaged  to  the  amount  of  about  $1,500.  In  May» 
1885,  the  beetle  again  appeared  in  countless  numbers  in  the  same  loosl- 
ity  and  spread  to  adjoining  gardens.  It  was  at  this  time  that  oar  at* 
tent  ion  was  tirst  called  to  this  outbreak,  and  we  entered  into  Mt^ 
spondence  with  Mr.  Winant  and  had  Mr.  Smith  make  examination  of 
lie  c'rcuuistances  in  the  field. 

Mr.  Winant,  writing  under  date  of  June  15,  made  the  following  state- 
»nent : 

*    **    *    Please  fiud  iucloKcd  a  Hamplc  of  the  Strawberry  Beetle.    They  ftttad 
jcuriug  steniH  just  uuder  tlie  hall  by  boring  a  hole  iu  the  stem,  and  the  forming 
U'ops  to  tho  gi'uuud  or  dries  up.    Those  which  escape  and  open  into  white  b1^ 
'.re  attacked  and  pierced  by  tlK'se,  insects.    Early  in  the  spnnff  of  1884  I  was 
^3,000  for  my  crop,  but  in  a  few  days  this  party  declined  to  take  it  on  aoconnt  w  > 
iamage  done  by  these  insects.    At  first  I  supposed  it  was  caused  by  frost.    My 
Msres  of  Sharpiess  strawberries  are  entirely  n.sed  ux>.    If  all  that  are  now  left  i 
•ipe  f^t  -fcpwa  T  an    lonit* "» it  wcni'^  not  amoant  to  a  quart  to  the  aore.    Thli  is  •'^••j 
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Atter;  there  are  many  other  growers  in  this  place  that  are  hadly  tronbled 
St.  The  strawberries  will  be  cut  short  and  will  amount  to  thousands  of 
»  on  account  of  these  pests.  If  we  do  not  find  a  remedy  to  exterminate  them 
be  so  numerous  by  another  year  that  they  will  take  the  entire  crop,  not 
but  in  many  other  places,  for  they  have  made  their  appearance,  I  am  told, 
rsey.     •     •'   ♦    They  are  now  (June  15)  quite  hard  to  find. 

facts  may  be  gathered  from  the  following  extract  from  an 
uolished  in  the  Westfield  (Staten  Island)  Timen  of  about  June 

iwberrj'  Beetle  still  continues  its  ravages,  and  gradually  spreads  from  farm 
od  unless  something  is  done  to  check  its  career  it  is  doubtful  whether  any 
ies  can  b^  raised  in  the  town  of  Westfield  two  years  hence.  Two  years  ago 
I  their  first  appearance  on  Mr.  8.  G.  Winant's  vines;  last  year  they  destroyed 

half  his  crop,  and  this  year  they  have  utterly  destroyed  his  entire  crop  of 
Mr.  Winaut  thinks  he  will  not  be  able  to  pick  one  crate  of  berries  from 
very  vigorous  vines,  and  a  careful  inspection  of  the  vines  oonvinces  as  that 
;  overestimated  the  damage. 

ert  Barton,  who  lives  on  an  adjoining  farm,  has  half  an  acre  of  vines,  and  will 
merries  enough  for  his  own  table, 
ties  appeared  last  year  on  Isaac  Wort's  and  John  Kern's  vines,  and  this  year 

destroyed  about  one-half,  of  Mr.  Kern's  crop,  and  have  entirely  destroyed 
r  Mr.  Wort's  old  beds  so  that  he  has  plowed  them  up.  Mr.  Winant  has  also 
wing  under  some  of  his  finest  vines.  This  pest  seems  to  be  limited  to  a 
itory  lying  between  Elreischerville,  Rossville,  and  Pleasant  Plains,  bnt  it  is 
arging  its  sphere  of  usefulness  (T),  and  has  this  year  made  its  first  appear- 
nnmber  of  other  farms. 

wers  have  tried  experiments  with  a  view  to  destroying  the  beetle ;  but  they 
)  poisons  without  destroying  the  fruit,  and  they  know  so  little  of  the  nature 
}  of  this  beetle  that  they  are  working  entirely  in  the  dark.  The  Strawberry 
black,  one-sixteenth  to  one-eighth  of  an  inch  in  leneth,  and  pierces  the 
;  below  the  blossoms.  The  blossom  invariably  dies  from  the  wonnd.  In 
1  field  where  they  have  been  at  work,  it  is  no  unusual  thing  to  see  a  stem 
^uUy  bore  fifteen  or  twenty  blossoms  standing  perfectly  bare. 

HABITS  AND  NATURAL  HISTOEY. 

nith  visited  Mr.  Winant  on  June  15,  and  his  observations  are 
his  own  words,  as  follows : 

itrawberry  patch,  about  2  acres  in  size,  I  found  perfect  imagines  of  the 
18  in  abundance  on  the  few  remaining  blossoms.  I  send  in  the  box  some 
*  the  work  done  by  the  insect,  and  also  a  vial  containing  a  number  of  liv- 
lens,  many  taken  in  coitu.  All  were  on  the  blossoms,  and  on  many  blos- 
)  were  three  or  four  beetles,  and  all  the  remaining  flowers  were  more  or  less 
large  proportion  of  the  berries  grown  by  Mr.  Winant  are  the  "  Sharpless" 
ad  this  is  most  severely  attacked.  Scarcely  a  berry  had  set,  and  most  of 
showed  the  fruit  stalk  with  several  dried-up  buds,  as  you  wiU  see  by  the 
of  which  I  send  a  number  in  the  box  referred  to. 

rvations  and  qaestions  have  given  me  the  following  information :  Previous 
i  insect  had  not  been  observed,  and  had  certainly  done  no  appreciable  dam- 
be  spring  of  1884  it  appeared  in  large  numbers  and  at  once  attacked  the 
cing  the  stem  a  short  distance  below  the  bud,  sometimes  causing  the  bud  to 
i^aiu  to  shrivel  and  dry  up.    The  specimens  in  the  box  show,  better  than  I 
be,  the  work  of  this  insect.     About  half  the  crop  was  taken  last  year  (1884) ; 
lerries  of  the  Sharpless  variety  are  a  rarity.    Tne  vines  are  fine  and  thrifty 
ig  bothers  them  except  this  pest.     It  is  said  to  be  confined  to  a  limited  dis- 
I  believe  it  has  simply  been  overlooked  elsewhere,  and  not  reported,  for  I 
time  hear'l  complaints  at  second  or  third  hand  of  an  insect  working  as 
^  ae  beetle  first  appeared  this  season,  some  three  weeks  ago,  with  the  first 
le  **  Sharpless,"  and  has  continued  since,  moving  from  place  to  place  as  it 
its  work  of  destruction.     I  searched  carefully  for  eggs  and  lar\'iB  in  the 
d  been  cut  otf,  but  without  success.     I  send  some  oi  the  buds  in  the  box, 
aay  have  better  success. 

ip  the  information  obtainable  as  to  its  history  and  habits.  The  beetle 
Mn  taken  commonly  enough  sweeping  in  flowery  meadows.  Not  all  the 
itTAwberrios  are  equally  subject  to  attack.  The  '*  Sharpless/' and  all 
m,  which  like  it  are  "  perfect"  bearers, and  have  similar  flowers.  Buffer 
Achester,"  "Jersey  Queen,"  ''Gypsy,"  and  others  of  the  ao-called 
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'*  pistillate  ^  Tarieties,  which  nxe  imperfect  bearers,  are  less  snbject  to  (thondi 
empt  from)  attack.  Until  the  **  Sharpless  "  and  its  nearer  allies  are  all  destroy 
others  are  not  attacked.  It  seems  also  that  only  buds  and  flowers  are  ii^nred 
beetle,  and  where  a  strawberry  has  fairly  started  it  is  safe.  Further,  it  seen 
only  buds  are  severed  from  the  stalk,  tbe  flowers  being  simply  eaCen  out  ai 
stroyed. 

At  this  time  the  buds  are  all  gone,  only  straggling  flowers  appear,  and  he 
there  a  berry  suggests  what  might  have  beiMi. 

The  probabilities  aro  that  th<;  eggs  are  deposited  in  the  buds  and  that  tin 
undergoes  its  transformations  in  those  that  full  to  the  grotind. 

Later  in  the  seasou  Mr.  Smith  made  another  trip  to  Staten  h 
under  instructions,  in  order  to  learn  something  concerning  the  e 
states  of  the  insect.  He  visited  Mr.  Wiiiant  on  October  C  andspeut 
time  in  the  field,  but  the  most  carei'ul  sear(*/h  in  and  on  all  parts  ( 
plants  failed  to  show  any  traces  of  any  larva  which  could  with  ao 
gree  of  probability  be  connected  with  this  beetle.  On  the  contrar; 
plants  were  remarkably  healthy  and  vigorous,  the  only  insects  1 
beiug  a  few  specimens  of  the  adult  of  one  of  the  Strawberry  Boot-iK 
(Paria  aterrima),  close  to  the  roots  underground,  evidently  in  \i 
quarters,  and  three  specimens  of  the  larvje  of  the  Strawberry  O 
miner  (hitherto  known  as  Anarsia  lineatella). 

With  a  view  of  endeavoring  to  arrive  at  some  knowledge  of  the 
sible  larval  habits  of  the  species  we  shall  presently  consider  its  ch 
ters  and  its  synonymy,  the  variation  which  the  mature  beetle  is  sc 
to,  and  the  known  larval  habits  of  other  species  of  the  genus.  Proi 
facts  set  forth  in  those  connections  it  is  evident  that  the  larval  hal 
the  genus  Anthonomus  show  great  diversity  as  to  food-plant,  and  d 
offer  any  definite  clue  for  the  natural  history  of  the  species  undei 
sideration. 

There  is,  however,  a  species  {A.  suturalis)  so  nearly  allied  to  mi 
that  even  Dr.  Le  Conte  has  considered  that  the  two  may  possibly 
to  be  the  same.     Now  it  happens  that  we  know  the  larval  habits 
suturaliSj  and  the  important  bearing  which  this  question  of  the  sp 
identity  or  distinctness  of  these  two  forms  has  on  the  habits  o 
strawberry  i>est,  as  well  as  the  insufficiency  of  previous  descrip 
justifies  tlie  elassiiicatory  and  descriptive  details  which  we  have  en 
into  at  the  end  ot  this  article,   and  which  lead  to  the  conclusion 
notwithstanding  the  great  similarity  of  the  two  forms,  they  shou 
considered  as  distinct  species.     We  are  justified,  however,  in  inl 
that  muHculus^  on  account  of  its  relationship  with  suturaliSy  ma.v 
prove  to  have  similar  habits,  /.  c,  to  breed  in  similar  kinds  of  gall 
possibly  in  the  nunjerous  PhyUodcra  galls  on  llickory. 

Muscuius  is  an  abundant  s])ecies  and  is  distributed  thioughou 
Atlantic  States,  occurring  from  Massachusetts  and  Michigan  to  Fl 
and  Texas.  It  is  to  be  found  throughout  spring  and  summer  on  all 
of  flowers  and  flowering  trees  and  shrubs,  and  in  winter  time  the  I 
finds  shelter  under  old  leaves  and  other  debris  in  our  woods  ami 
dens.  Thai  it  does  not  breed  upon  the  Strawberry  plant  is  not 
proved  by  the  failure  of  all  observers  to  find  any  trace  of  its  lar 
chat  plant,  but  also  by  the  fact  that  the  beetles  are  abundant  inl 
ies  where  strawberries  are  comparatively  rare  or  almost  absent. 

^VTUKAL.  HISTORY  OF   OTHEK   SPECIES  OF  THE   GENUS  ANTHON( 

Mi.  B.  D.   Walsh  first  records*  the  fact  that  three  of  our  I 
imericau  species  of  Anthotunnm  are,  in  the  larva  statei  inquilinc 

^  y«'><«A/iiiig8  Fn+otn   '<^''  ?liiladelphia,  iii,  pp.  547,  619,  and  vol.  vi,  p,  966, 
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\  by  other  insects.  He  states  that  A.  suturalis  is  inqaillDons 
uie  "  IS  made  by  Phylloxera  caryceglohuli  Walsh,  and  PA.  mryae- 
'i  (]  :cn),  npou  the  leaves  of  hickory  trees,  aud  that  A.  gycophanta 
»l8n,*  waerbred  by  him  in  large  numbers  from  various  Saw-fly  galls 
willows.  A  third  species,  A.  cratcegi  Wal8h,t  was  obtained  by  him 
Decidomyidoas  gall  (0.  oratcegi-plicaj  Walsh)  on  Thorn  {Cratcegus 

nf  e  nave  on  several  occasions  bred  A.  sycophanta  from  the  Saw-fly  galls 
I  by  Mr.  Walsh.  Still  more  frequently  we  have  found  upon 
.    lyllozera  galls  on  Hickory  (and  particularly  Ph.  oarycegum- 

io ley,  and  Ph.  caryceglohuli  Walsh)  specimens  of  the  typical  A. 

;  but  those  so  obtained  show  no  variation  in  the  direction  of  the 

A.        oulus  nor  of  its  varieties  as  presently  indicated,  and  this 

t      conclusions  presently  drawn  from  other  considerations, 

1.         ^alis  is  specifically  different  from  A.  muscultiB.    We  have 

ibuna,  with  Mr.  Schwarz,  a  third  species  {A.  flavicomis  Boh.), 

close  affinity  with  miMOulus^  inquilinous  in  an  undescribed  Ce- 

avidous  gall  on  the  leaves  of  Solanum  eleagnifoliumj  in  Texas. 

we  have  just  seen  that  the  breeding  habits  of  four  species  having 

iffinity  with  A.  musoulus  have  been  ascertained,  and  from  this  anal- 

y  we  might  conclude  that  this  last-named  species  would  also  be,  in 

e  larva  state,  an  inquiline  in  some  gall  made  by  another  insect.    Un 

rtonately,  however,  the  "unity  of  habit''  is  by  no  means  preserved  in 

eeenus  Antlionomus,  at  least  so  far  as  our  !North  American  specios  are 

m    .    Among  the  species  allied  to  A.  mtisoultLS  there  is  still  one 

wu    1  the  breec&ng  habits  are  known,  viz,  A.  juniperinus^  Sanborn, 

leds  in  Podisoma^  a  tough  fungus  on  juniper  trees.    Among  the 

jcies  we  hardly  need  refer  to  A.  quadrigibhus,  Say,  because  it 

f  loo  well  known  as  the  Apple  Gurculio,  its  larva  living  within 

Another  very  large  species,  A.  grandiSj  Boh.,  we  have  rearetl 

u      Department  from  dwarfed  cotton  bolls  sent  frx)m  Northern  Mex- 

)y  Dt.  Edward  Palmer.    Mr.  Schwarz  has  observed  the  oviposition 

A.gulariSj  Le  C,  in  the  blossoms  of  Cassia  marylandica  (Bull.  Brook- 

i  Ent  Soc.). 

raming  our  attention  to  the  European  species  of  Anthonamust^  we 
dasammary  of  the  species  observed  in  the  larva  state  in  theadmira 
'  work  of  fid.  Perris,  "  Larves  de  Ool^opt^res"  (p.  401).    Six  species, 
.jHWwarum,  j>yn,  druparunij  pruni,  pedicularius,  and  rubi)  are  known 
oviposit  in  the  not  yet  opened  blossoms,  chietiy  of  fruit  trees,  th<' 
vjE  hving  within  the  blossoms  which  they  prevent  from  further  de- 
nt.   A  single  species,  A.  spilottiSj  forms  an  exception  to  this  rule. 
(     ts  one  egg  within  the  young,  not  yet  unfolded,  leaf  of  the  pear 
ciither  by  the  egg- puncture  of  the  parent  beetle  or  by  the  action 
lae  young  larva  this  leaf  remains  rolled  up,  thus  forming  an  excellent 
?lter  for  the  larva  which  feeds  upon  the  substance  of  the  leaf. 
Fhe  larvte  of  all  known  species  of  Anthonomvs  never  enter  the  ground, 
ransform  to  pupa  within  the  blossom  or  fruit  they  have  attacked. 

BJBMEDIES. 

little  was  done  in  the  way  of  experimenting  with  remedies.    The 
of  a  patent  mixture,  known  as  Dr.  Wolf's  Vermin  Soap,  visited 

eies  is  also  oloRely  allied  in  shape  and  sculpture  to  A,  mMmmluSf  but  the 
•ot  shining,  and  the  sculpture  of  the  thorax  is  very  coarse, 
mgs  to  the  group  of  Anthonomua,  in  which  the  funiclej^of  the  antenoA  is 
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the  field,  and  as  we  learn  from  the  Westfield  Times  of  Jane  20, 1885,  va: 
quite  successful.  The  report  of  our  Indiana  agent,  Mr.  Webster,  how 
ever,  would  indicate  that  this  remedy  does  not  accomplish  all  that  i 
claimed  for  it.* 

As  soon  as  the  life-history  of  the  species  has  been  made  out  we  ma; 
be  able  to  indicate  some  cheap  and  wholesale  method  of  exterminatioii 
but  until  then  we  shall  have  to  rely  upon  such  remedies  as  can  beai; 
plied  to  the  beetles  themselves  while  at  work.  Here  the  difficulty  ai 
that  the  beetles  are  abundant  everywhere,  and  are  constantly  « 
to  the  strawberry  patch.  Hence  a  field  treated  one  morning  so  thai  a 
of  the  beetles  are  killed,  may  the  next  day  be  swarming  with  them  agaii 
The  kerosene  emulsion  may  doubtless  be  used  advantageously,  wbil 
pyrethrum  (either  mixed  with  flour  in  the  proportion  of  1  part  to  15,  an 
dusted  over  the  plants  while  the  weevils  are  at  work,  or  stirred  wit 
cold  water,  at  the  rate  of  200  grains,  or  13.6  grams,  to  the  gallon,  ao 
sprinkled  on  the  vines)  may  also  prove  serviceable. 

As  repellants,  gas-lime  and  sawdust  impregnated  with  carbolic  aci( 
well  scattered  through  the  field,  might  prove  of  some  benefit 

CHARACTERS  AND  SYNONYMY. 

As  already  stated,  this  strawberry  pest  was  referred  by  Mr.  Glov< 
to  Anihonomm  sifpiatiis^  Say,  and  a  number  of  our  own  specimens  agre 
so  closely  with  Say\s  original  description  of  A.  signatuSj  as  well  as  wit 
Dr.  Le  Conte's  description,!  that  there  can  hardly  be  any  doubt  al 
the  correctness  of  the  determination.    A  number  of  other  specimen 
however,  which  we  sent  to  Dr.  Le  Conte,  were  returned  to  us  withtl 
determination  ^'A.musculus,  S«y>''  aud  trustingto  Dr.  LeOoute^san 
ity  we  have,  in  our  correspondence,  referred  to  this  strawberry  p 
A.  musculuHj  Say.    In  order  that  the  reader  may  judge  of  the  difliuun 
in  coming  to  a  decision  regarding  the  two  supposed  species  we  r 
here  Say's  descriptions :  X 

A.  musculus. — Dull  nifous;  scutel  and  elytral  spotted  bands  whitish. 

Inhabits  United  States. 

Caroulio  varinns,  Melsh.  Catal. 

Body  more  or  less  dull  nifous  or  piceous,  punctured;  head  pioeons;  rostmm  wii 
elevated  lines ;  antennas  rufous ;  club  dusky :  thorax  picoous,  verv  much  ciowd< 
with  punctures ;  small  recurved  distant  whitish  hairs ;  scutel  oval  white :  elytra  wii 
dilated  impressed  striie  of  lar^e  punctures;  rufous  with  edge  pioeons;  twooi 
undulated,  macular,  whitish  Bands  of  short  hairs :  beneath  piceona;  feet  mfobp. 

Length,  including  the  rostrum,  one-tenth  of  an  inch. 

Var.  a.    Obscure  piceous,  almost  black ;  bands  obvious. 

This  varies  considerably  in  its  depth  of  coloring. 

A,  Bignatus. — Body  with  numerous,  prostrate,  white  hairs:  rostram  longer  Ihi 
the  head  and  thorax,  slightly  arquated,  linear,  lineated ;  sontel  oval ;  elytra  "ai 
guineous,  with  punctured,  impressed  strite ;  region  of  the  scutel  to  the  middle  o: 
lutnre,  and  band  of  three  large,  unequal  spots  behind  the  middle,  brown. 

Inhabits  United  States. 

Length  less  than  one-tenth  of  an  inch. 

I  adopt  the  name  proposed  by  Schonherr,  in  preference  to  that  of  lait^tiiijMi 
•nder  which  I  described  it. 

It  will  be  seen  from  a  comparison  of  these  descriptions  that 
rbx*ences  given  between  the  two  species  are  merely  those  drawn  ir 
•/>loration. 
Turning  to  Dr.  Le  Conte's  tabular  an'angement  of  the  species  < 
dhonomtLS  {Rhynchophora^  &c.,  p.  195),  w^e  find  that  he  distingi 

"  See  Bulletin  No.  11,  Division  of  Entomology,  U.  S.  Department  of  Affrievltan. 

-*     -^ '     —     '        >.  199. 

]lonte,  i,  p.  S77  and  p.  898. 


— --,  CT,. ,        _.  -^^1 

The  Rhynchophora  of  America  north  of  Mexico,  p.  199. 

•^omplr-^^  ■"Tit'"',*"  *>'   "^Jinmoo  pr^-**    <^<1'*^(i  by  Lc  Cc 
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the  two  si>ecies  mainly  by  the  structure  of  the  antenniB,  A.  signatus 
iDg  the  faiiicle  of  the  antenna3  slender,  with  the  second  joint  longer 
[Dan  the  thirtl,  whereas  A.  musculus  (and  a  number  of  other  species) 
has  the  fanicle  less  slender,  with  the  second  joint  equal  to  the  third. 
This  is  the  ditt'erence  also  upon  which  he  separated  them  in  correspond- 
ence with  us  in  1873.  In  his  description  of  A.  signatus  (  I.  c,  p.  190), 
be  says,  however:  "The  second  joint  of  the  funiculus  of  the  antennse  is 
])erceiitibly  longer  than  the  third,  but  not  so  much  so  as  in  the  preced- 
iflff  si)ecies.  It  therefore  forms  a  passage  to  the  small  species  which 
compose  the  next  group.'' 

Thas  the  importance  of  the  antenna!  structure  as  a  means  of  dis- 
tinguishing between  the  two  si>ecies  is  already  weakened  by  Dr.  Le 
Conte's  own  statement.  Moreover,  upon  examination  of  a  large  series 
of  specimens  collected  on  strawberry  plants,  we  find  that  the  length  of 
the  fnnicle  of  the  antennse  as  well  as  the  relative  length  of  the  second 
and  third  joints  are  subject  to  variation.  In  some  specimens  the  second 
joint  is  distinctly  longer  than  the  third,  while  in  other  specimens  the 
difference  is  hardly  noticeable.  The  outer  joints  of  the  funicle  are 
sometimes  nearly  rounded  and  sometimes  distinctly  transverse,  i.  e., 
wider  than  long.  The  same  variation  may  be  not^d  in  other  allied 
species  of  this  genus,  and  it  is  safe  to  assert  that  Dr.  Le  Gonte  has 
overrated  the  importance  of  this  character.  Thus,  in  the  absence  of 
any  other  distinguishing  character  of  any  constancy,  it  would  seem  to 
be  advisable  to  unite  the  two  forms  under  one  specific  name.  In  this 
case  this  name  musculus  Say  must  be  adopted  as  having  priority. 

How  greatly  the  coloration  varies  may  be  gathered  from  the  tabular 
rtatement  given  in  connection  with  the  redescription.  Still  another 
species  must  be  mentioned  in  this  connection.  A,  suturalis^  described 
and  figured  by  Major  Le  Conte  (Ann.  Lye.  Nat.  Hist.,  New  York,  i,  p. 
in,  pi.  xi.  Fig.  9),  and  placed  by  Dr,  Le  Conte  (Bhynchophora^  &c.,  p. 
20U)  immediately  before  A,  musculus.  Mature  and  well-developed  speci- 
Ditiis  of  suturalis  are  at  once  distinguished  by  the  coloration  of  the 
elytra,  which  are  black,  with  a  large  red  or  bright  orange-colored  spot 
ou  the  a})ex,  the  suture  alone  being  black.  However,  this  red  spot 
varies  in  extent,  and  specimens  in  which  the  elytra  are  nearly  entirely 
^\  come  extremely  close  to  the  more  immature  specimens  of  A.  inv^cu- 
^  (as  we  have  already  shown,  p.  278),  so  that  Dr.  Le  Conte  says  himself 
of  this  latter  species  (Rhynchophora^  &c.,  p.  201):  "Smaller  and  more 
robust  [than  8uturalis\j  with  the  beak  more  slender,  and  the  funicle  of 
the  antennse  with  the  outer  joints  more  rounded.  I  can  find  no  other 
'Hfferences  worth  mentioning,  and  it  will  very  probably  be  found  to  be 
■ot  distinct 

DESOBIPTIVB. 

Antkonomu*  musoulus^  Say — Qeueral  shape  oblong,  Darrowing  anteriorly.    Average 

wQKtb,  2*"".    Head  black,  nearly  opaque ;  sparsely  and  obsoletely  punctulate ;  with  a 

^v  hairs  fringing  the  eyes,  and  with  a  pnnctiiorni  impression  between  the  eyes; 

»*ak  distinctly  longer  than  the  head  and  thorax,  slightly  curved,  obsoletely  tricari- 

oat«  above,  extreme  tip  shining  and  impnnctate ;  antennse  honey -yellow,  second  joint 

^     icle  slender,  about  half  as  long  as  the  first  and  nearly  twice  as  long  as  wide,  the 

■       ing  joints  rounded  or  even  subtransverse ;  club  blackish,  oblong.    Thorax  wider 

^       oDg,  narrowed  and  constricted  anteriorly,  sides  rounded,  base  slightly  bisinuate, 

siae  shining,  densely  and  rather  strongly  punctate,  sparsely  pubescent,  the 

t^ein^  longer  and  denser  in  front  of  the  scuteUum,  which  is  oval,  and  densely 

with  white  pubescence.    Elytra  at  base  much  wider  than  the  thorax,  about 

two-      rd  times  longer  than  wide,  convex,  shining,  variable  in  color,  very 

-  -tei        i^hind  the  middle,  shoulders  well  marked,  sides  straight,  at  ti^  rather 

mr.      . :  punctate-striate,  strise  rather  shallow,  but  the  punctures  within  them 

I  little  wider  thiui  the  8tri»,  imponotate ;  pubesoenoe  vanAbley  luii^ 
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ally  oonsisting  of  scattered  whitish  hairs  and  two  narrow  transverse  bands  behind  the 
middle  united  at  the  satiire.  Under  side  black  or  reddish-piceons,  nearly  opaque, 
pubescence  denser  than  on  the  npper  side,  abdominal  segments  finely  pnootnlite. 
liegs  slender,  femora  with  a  small,  acute  tooth,  that  on  the  hind  femora  being  niy 
small. 
The  more  conspicuous  color  varieties  may  be  arranged  as  follows : 

Variations  of  Anihonomus  musculus, 

(a)  Elytra  blood-red,  each  with  a  large  blackish  spot  behind  the  middle,  extending 
from  the  margin  to  the  third  stria,  and  with  another  but  smaller  spot  near  the  inton; 
both  spots  margined  with  a  fringe  of  whitish  pubescence  (hitignatiu,  GyIL). 
(h)  Like  the  preceding,  but  the  small  spot  is  wanting  (ngnatu9,i3tjl\.), 
(o)  Like  the  first,  but  the  fringe  of  pubescence  nearly  or  entirely  wanting. 

(d)  Like  the  first,  but  the  largo  spot  does  not  reach  the  margin. 

(e)  Elytra  dark  reddish-browu,  or  piceous,  or  black,  the  large  spot  and  the  ftinging 
pubescence  more  or  less  distinct. 

(/)  Elytra  uniformly  reddish  or  brownish,  spot  obsolete  or  wanting,  whitish  pibei- 
cence  very  scanty  or  almost  entirely  absent  (mtuomhu,  Say). 

(g)  Elytra  black  or  piceous,  tip  blood-red,  pubescence  evident  or  absent. 

(A)  Elytra  brownish  or  reddish-brown,  suture  and  side-margin  black. 

The  color  of  the  legs  and  thorax  varies  trom  reddish-brown  to  piceons-blaok)  ind^ 
pondently  of  the  color  of  the  elytra. 

Comparative  Differences  between  AnthonomuB  euturaUe  and  A,  suMOiitM. 
A.  8uturali8  Le  C.  A,  mueoului  Say. 

Average  length,  2.3™°»  to  3™"».  1.6"»»  to  2.8»». 

General  shape.  • 

Oblong;  sides  parallel.  Less  oblong;  somewhat  widening  b^ 

hind. 

Beak, 

Pnnctation  usually  finer,  sparser,  and  Punctatiou  stronger  and  denier;  oacir 
less  distinct ;  carination  indistinct.  nation  more  distinot. 

Antenncp. 

Fuuicle  more  slender;  out^r  Joiuts  al-  Fnnicle  stouter;  onter  Joints  globoltf 
most  longer  than  wide;  club  less  abiniptly  or  even  subtransverse ;  club  aprnptlj 
formed.  formed. 

Thorax. 

Less  transverse ;  sides  less  rounded ;  api-  Transverse ;  sides  rounded :  apical  cod- 

cal  constriction  more  distinct  nnd  longer;  striction  short;  upper  side  less  shining; 

upper   side    very    shining;    pnnctations  punctations  finer  and  denser ;  hairs  coaK0 

coarser  and  (usually)  less  dense;  hairs  and  longer, 
very  fine  and  short. 

Elytra. 

Twice  as  long  as  wide;  hardly  widening  Distinctly  shorter  (If  times  as  long^ 

behind;  striic  a  little  deeper;  punctures  wide);  widening    behind;  strin  leas  iiD' 

vithin   them  coarser;    pubescence  very  pressed,  with  the  punctures  less  eosne; 

iparse  and  fine,  never  forming  transverse  pubescence  coarser,  usually  fbrmiflg  t^ 

lands.  transverse  bands. 

Color  black,  with  a  large  usually  well-  Color  red.  or  brown,  or  black,  with  or 

lefined  apical  spot  yellow  or  red ;  suture  without  a  black  spot  oehlnd  titie  mlddtof 

lI  ways  black.  very  rarely  black,  with  the  tip  indistlnet^ 

dark  red. 

Habits. 

^rbods  in  Phylloxera  galls  on  hiokorv        Frequently  found  ii^Jiuing  ■     vli 
^.«ves.  and  is  tVequently  found  in  such     blossoms,  but  has  never  bean 
^alls,  out  has  never  been  fnr*''^  in'-irin<|^     Phylloxera  galls  on  hiokOKj  lettVvM 
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THE  PEAR  MIDGE  OR  PEAR  DIPLOSIS. 

{Diplosis  nigra  [f  ],  Meigen.) 
Order  Dipteba  ;  Family  OEOEDOMYiD-ffl. 

[Plate  VH;  Figs.  2,  3,  and  4.] 

lave  for  some  time  been  interested  in  an  insect  which  has  ap- 
in  a  limited  region  near  Meriden,  Conn.,  confined  almost  entirely 
large  finit  farm  of  Messrs.  Coe  Bros.  In  the  spring  of  1881 
entlemen  had  some  slight  correspondence  with  the  Department, 
h  no  mention  has  been  made  in  the  reports,  and  there  the  matter 
)pped  until  June,  1884,  when  they  wrote  to  us  in  rtference  to  the 

ill  be  seen  by  what  follows,  there  is  every  reason  to  believe  that 
lu  introduced  species;  that  it  has  been  introduced  within  quite 
years,  and  that  it  is  so  far  confined  to  a  very  limited  region.  It 
hese  reasons  that  we  call  particular  attention  te  it  now,  as  we 
iie  meeting  of  the  Mississippi  Valley  Horticultural  Society  held 
Orleans  last  January,  where  we  urged,  as  we  would  now  urge, 
lie  decisive  steps  be  taken  to  stamp  it  out.  If,  as  we  now  believe, 
vr  pest  is  coufiued  to  the  orchards  of  the  Messrs.  Coe  and  such 
lediately  adjoin  them,  it  seems  to  us  that  some  such  society  as 

rican  Pomological  Society  would  be  justified  in  empowering  a 
iiee  to  especially  look  into  the  matter  and  effectually  destroy 

crop  within  the  limits  of  the  insect's  present  distribution  in  this 
r  for  two  or  three  consecutive  years,  compensating,  if  need  be, 
oers  for  the  loss  of  their  crops. 

ew  of  the  immense  losses  sustained  within  the  last  twenty-five 
\y  the  spread  of  introduced  injurious  insects,  which  might  in  the 
ing  have  been  stamped  out  or  kept  oat  by  proper  concert  of  ac- 
e  cannot  urge  too  strongly  such  action  in  this  case. 
der  to  learn  all  possible  facts  in  reference  to  the  insect,  we  had 
lith  visit  the  locality,  instructing  him  to  collect  a  large  amount 
irial,  to  ascertain  whether  the  larva  leaves  the  fruit  for  pupation 
the  fruit  falls  or  afterwards,  and  more  particularly  to  collect  all 
earing  upon  its  possible  importation  and  upon  its.  distribution, 
lith's  report  was  published  in  our  last  annual  report  (pp.  396-398) 
ed  not  be  repeated  here. 

LIFE  HISTORY  AND  HABITS. 

1  a  careful  r<»ni  ing  and  study  of  this  insect  in  the  oflSce,  and  from 
oudence  with  the  Messrs.  Coe,  as  well  as  from  Mr.  Smith's  report, 
r  summarize  the  insect's  history  in  America  as  follows: 
eggs  are  laid  in  the  spring,  in  the  flower  end  of  the  fruit,  as  soon 
een  before  it  **  sets."    The  fruit  grows  and  soon  assumes  a  some- 
istorted  appearance,  or,  as  Mr.  Smith  says,  '* an  irregular,  some- 
nobby*'  look,  or  occasionally  seeming  abnormally  round.    Kone 
Foung  pears  be  cut  open,  its  iuterior  will  be  found  to  be  chan- 
ooved,  the  seeds  separated  and  eaten  into,  and  the  entire 
ized.    Surrounded  with  excremental  pellets  and  partly  im- 
Dne  flesh  of  the  fruit  will  be  found  from  ten  to  thirty  little 
irhito  maggots,  which,  as  they  grow,  absorb  more  and  more  of 
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the  pnlp,  nsnally,  however,  attainiDg  their  fall  growth  before  the  inte 
rior  of  the  pear  has  been  entirely  consumed.  When  ftill  grown  they  kav 
the  fruit  either  through  the  calyx  end  or  through  some  crack  or  soft  spo 
and  drop  to  the  ground,  working  their  way  underneath  the  surface. 

The  larvte  (PI.  VII,  Fig.  2)  progress,  as  do  other  species  of  Dipksi 
by  a  series  of  skips  or  jumps,  by  which  they  fling  themselves  an  h  ( 
more  in  a  horizontal  direction.  The  anal  end  of  the  body  is  curvea  ui 
until  it  reaches  the  posterior  margin  of  the  first  thoracic  joint,  the  ani 
rior  end  of  the  body  being  also  somewhat  curved  downward,  and  is  tb 
suddenly  snapped  straight  with  such  force  as  to  lift  and  throw  thev] 
body. 

From  observations  made  by  the  Messrs.  Ooe,  it  seems  that  af 
larvae  are  full  grown,  or  nearly  so,  they  leave  the  fruit,  preferably  uu 
a  rain-storm,  or  are  forced  from  it  by  the  rain  penetrating  the  era 
the  fruit.   The  following  extract  from  a  letter  dated  June  12, 1885. 
upon  this  point : 

Our  men  had  gone  over  the  orchard  once,  picking  all  that  they  oonld  find,  ao«1 « 

going  over  it  a  second  time  when  a  violent  rain-storm  obliged  fhem  to  quit 
onr  or  two.    Returning  after  the  rain,  they  observed  that  a  basket  that  hau 
left  out  in  the  storm  with  2  or  3  quarts  of  the  worm;^  pears  was  alive  with  the  1 
hopping  about  like  so  mauy  fleas.    They  had  all  left  the  frait  and  were  trying  to  ^^a 
from  the  basket.    Upon  examination  we  found  that  the  infested  firoit  on  the  treei  1 
no  larvee.    So  the  work  was  not  so  thoroughly  done  as  we  had  intended. 

Mr.  Smith's  observations  prove  that  the  larvae  reach  the  groond 
dropping  from  the  tree,  after  which  they  immediately  seek  to  hi 
themselves  beneath  the  surface.    They  burrow  to  a  greater  or  1 
depth,  depending  on  the  porosity  of  the  soil,  but  rarely  exceed  anil 
Thej'^  remain  for  a  considerable  time  (just  how  long  is  not  yet  d 
mined)  in  the  naked  larva  state  before  commencing  their  cocoons,  a 
then  in  the  cocoons  for  another  length  of  time  before  transibrmhig 
pupae  (PL  Vn,  Fig.  3,  c). 

The  cocoon  is  whitish,  thin,  but  tough,  oval  in  form,  and  covered  w 
adhering  grains  of  earth. 

There  is  but  one  annual  generation.  The  larvae  which  go  into 
ground  about  the  1st  of  June  remain  there,  either  as  larvse  or  pii] 
until  the  following  spring.  This  is  proven  definitely  by  our  obsex 
tions  at  tlie  Department.  From  a  lot  of  pears  received  from  Mr.  Sn 
June  10, 1884,  the  larva3  went  into  the  ground  almost  immediately  t 
the  fiies  issued  as  follows,  the  earlier  ones  being  inflnenoed  to  pn 
ture  development  by  the  warmer  temperature  of  the  vivaria : 

SpeelBMiit  iM 

January  9,  1885 

January  1:%  1885 •.••.......•... 

January  28,  1885 

Januaiy  30,  lHri5 

February  2,  1885 

February  7,  1885 

April  9,  isa^) 

VprillO,  1885 

April  11,  1885 

^prill2,  1885 

April  13,  1885 

The  Messrs.  Ooe  were  led  to  suppose  that  the  insect  might  be  deal 
'rooded  by  fiuding  pears  as  late  as  August  infested  with  similar 
)ut  from  pears  sent  August  31  for  examination  nothing  bat  nn 
.specimens  of  a  species  of  DroHophila  were  bred,  and  these  had  douu 
'en  attracted  by  the  diseased  or  rotting  condition  of  the  firaiti 
'n  giving  out  the  a^^^ilt  tiy  the  pupa  breaks  through  the  cooi      4 
irt«  >i4  -^ftT  'ihr'^'uri    ht  xo-rth  to  the  surfacOi  Btroggling  mitii 
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^  whole  body  is  in  the  air  and  the  anal  end  only  is  held  in  the  earth, 
e  skin  of  the  thorax  then  splits  longitudinally  and  the  adult  fly  (PL 
V^II,  Fig.  3,  a)  makes  its  escape. 

PARASITES. 

Three  specimens  of  an  undetermined  species  of  the  genus  Platygaster 
were  found  in  the  breeding  jar  containing  the  infested  pears,  on  Ax)ril 
9  and  11.  and  had  evidently  been  parasitic  upon  the  larvae  of  the  Pear 
Midge,  although  no  parasit^d  cocoons  of  the  latter  were  found.  !No 
other  insect  was  contained  in  the  jar,  and  there  is  little  doubt  of  the 
parasitism.  As  will  be  shown  later,  there  is  a  strong  probability  of  the 
importation  of  this  midge  from  Europe,  and  this  parasite  may  very 
re^y  have  been  brought  over  with  it.  There  are  more  than  one  hun- 
dred described  species  of  the  genus  Platygaster  in  Europe,  the  descrip- 
tions of  many  of  which  are  inaccessible.  Walker's  species,  of  which 
there  are  sixty-nine,  are  very  insufficiently  described.  Hence  there  will 
be  great  difficulty  in  determining  this  species,  and  we  hesitate  to  de- 
scribe it  as  new. 

REMEDIES. 

No  better,  simpler,  or  more  satisfactory  remedy  can  be  devised,  in  the 
light  of  what  we  now  know  of  the  habits  of  this  insect,  than  that  used 
the  last  season  by  the  Messrs.  Goe,  which  is  to  strip  the  fruit  from  the 
trees  in  an  **  off  year ''  and  destroy  it  either  by  burning  after  covering  it 
witii  kerosene,  or  by  feeding  to  hogs  before  the  insects  have  a  chance 
to  escape.  This  should  preferably  be  done  about  the  middle  of  May, 
or  before  the  larvae  have  attained  full  growth.  So  far  as  known  at  pres- 
ent the  insect  infests  no  other  fruit  than  the  pear,  and  it  ought  not  to 
be  impossible  for  the  fruit-growers  around  Meriden  to  practically  exter- 
inioate  this  pest  in  a  single  season.  In  1884,  this  remedy  was  Ixied  on 
tfaeCoe  place,  but  the  insect  reappeared  in  the  spring  of  1885,  in  greater 
numbers  than  expected,  which  showed  that  the  picking  was  not  done 
as  thoroughly  as  supposed,  or  was  done  too  late,  or  else  that  the  insect 
had  gain^  a  good  foothold  in  neighboring  orchards  in  which  the  pick- 
ing was  not  tried.  In  a  letter  dated  June  12,  1885,  the  Messrs.  Coe 
give  the  result  as  follows : 

Onr  method  seemed  to  answer  for  all  practical  purposes,  as  they  had  not  come  this 
ipring  in  safficient  numbers  to  do  damage  by  diminishiug:  the  crops.  This  is  the 
Karing  year  for  onr  orchards  and  the  trees  all  blossomed  abundantly.  The  insect  con- 
fined itaelf  to  its  favorite  pear  in  the  main.  None  were  found  in  Anjou  or  Seckel  and 
few  in  other  varieties  besides  the  Lawrence.  The  125  trees  of  Lawrence  had  perhaps 
one-sixth  of  the  fruit  infested. 

IS  IT  AN  INTBODUOED   SPECIES  T 

That  this  insect  has  been  recently  imported  from  Europe  seems  quite 
probable,  for  the  following  reasons : 

(1)  Until  this  Insect  was  found  upon  the  Goe  farm,  no  insect  of  similar 
babits  was  known  in  this  country. 

(2)  An  insect  of  almost  precisely  similar  habits  and  of  identical  ap- 
nee  (except  for  certain  discrepancies  which  can  be  explained  away) 

oeen  described  by  European  authors,  and,  as  early  as  1831,  did 

rable  damage  to  the  pear  crop  in  part«  of  Europe. 

'91  in  1884  Mr.  Coe  said  that  some  seven  years  since  he  imported  a 

of  pear  stocks  from  France,  upon  which  were  grafted  Ameri- 

A :  prior  to  that  time  he  had  never  seen  the  insects.    A  year 

kTward  they  were  first  noticed,  bnt  in  %xns31  nnmbers,  and 
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since  then  have  been  on  the  increase.  Mr.  Ooe  is  the  only  one 
section  of  the  State  who  lias  imported  pear  stocks,  and  hisibi 
the  first,  and  for  some  time  the  only  one,  infested. 

For  purposes  of  comparison  we  quote  Schraidberger's  acconnt 
habits  of  this  European  species  {Cecidomyia  nigra  Meigen)  :• 

The  nnmber  of  eggs  which  these  xnidgeB  lay  in  a  pear  appears  to  bevarlo 
sometimes  fonnd  only  a  few  Inrvo)  in  one  pear,  and  sometimes  more  than 
The  eggs  are  hatched  in  a  short  tinie^  particularly  if  the  weather  bo  warm; 
from  the  fourth  day  of  their  deposition,  I  fonnd  the  small  larv»  on  the  embr; 
blossom,  into  whicn  they  began  to  bore,  usuallv  in  or  near  t^e  stem  of  ti 
Before  the  blossom  is  expand^  they  descend  to  the  core,  so  that  they  mmj  nc 
posed  to  the  sun's  rays;  which,  as  has  been  already  said,  would  endanger  t 
istence.  They  separate  at  the  core  and  begin  to  devour  on  all  sides.  When  tt 
consumed  the  pulp  of  the  small  fruit,  they  have  attained  their  fall  size,  a 
wait  for  a  favourable  opportunity  to  leave  their  still  secure  dwelling  and 
house.  This  opportunity  presents  itself  after  the  first  rain ;  because  the  litf 
being  hoUowed  out,  begin  to  decay  here  and  there  and  become  cracked,  b; 
means  an  opening  is  afibrded  to  the  larvce  to  make  their  way  out.  As  soon 
get  on  the  surface  of  the  little  pear,  they  bend  themselves  together  and  make 
to  the  ground  to  bury  themselves.  That  these  larvae  are  not  injured  by  sue) 
on  the  ground  I  am  perfectly  convinced.  I  let  a  larva  fall  from  a  height  4 
on  the  floor  of  a  room  three  times  running ;  I  then  laid  it  on  the  earth  in  a  gl 
in  a  few  seconds  it  buried  itself. 

If  no  rain  happens  at  the  time  thev  have  attained  their  ftiU  sizci  they  so 

giaw  ui  opening  through  the  skin  of  the  little  pear;  they  nsnaUv,  however 
igether  in  the  core  tiU  the  pear  falls  off  and  is  bruised  by  its  ziul  on  the 
when  they  obtain  an  outlet.  They  often  remain  a  long  time  m  the  pear  on  the 
if  they  cannot  obtain  a  passage  out.  I  gathered  some  pears  that  were  ontwn 
injured  by  them,  and  laid  some  of  them  on  a  board  in  the  room,  and  others  on  t! 
earth  in  the  glass ;  and  I  found  the  larv»  stiU  in  the  pears  in  the  middle  of  July ,  s 
they  were  externally  complet«l^  withered  or  decayed,  and  covered  with  m 
took  them  out  of  the  pear  and  laid  them  on  the  earth  in  the  glass,  uid  most 
even  in  July,  buried  themselves  there. 

In  the  year  1831,  the  larvsB  of  the  Gall  and  Poar-midges  had  attained  their 
from  the  14th  to  the  20th  of  May;  but  in  laW,  not  until  from  the  20th  to  1 
because  the  coldness  of  the  weather  that  spring  greatly  retarded  the  growt 
fruit.  They  have,  therefore,  generally  nearly  four  or  five  weeks  to  grow  an 
their  fall  size  before  they  bury  themselves  in  the  earth,  where  t£iey  awi 
transformation.  As  my  Gall-midges  did  not  appear  in  the  perfect  state  till  D 
and  January,  it  may  also  with  certainty  be  conjectured  that  the  midges  isi 
the  earth  in  spring  to  propagate  their  species  in  the  open  air.  *  *  *  In  tl 
of  1832,  my  first  business  was  to  look  all  round  the  garden  for  these  midges, 
the  blossom  buds  of  the  pear-tree  wore  so  far  developed  that  in  the  single  bh 
petal  showed  itself  between  the  segments  of  the  calyx,  I  found  the  first  Qall-i 
the  act  of  laying  its  egg  in  the  blossom ;  this  was  on  the  Tith  of  April.  It  h 
itself  almost  perpendicularly  in  the  uii<ld1e  of  a  single  blossom,  and  having  pie 
petal  through  with  its  lonj;  ovii)OHitor,  it  laid  i<s  I'ng  on  the  anther  of  the  sti 
blossom.  The  female  was  about  seven  and  a  half  minutes  laying  her  eggs.  V 
had  tlown  away,  I  cut  the  plerc«id  bud  in  two,  and  found  the  eggs  lying  in  a  1 
uj  on  another  on  th(^  anthers.  They  were  whiK;,  iongish,  on  one  side  poin 
transparent,  and  frou!  ten  to  tw^elve  in  number.  I  afterwards  found  several 
eniraged  in  laying  their  eggs,  as  late  as  the  18th  of  April,  from  which  d 
v.v  ised  to  appear  in  the  garden.  I  also  saw  a  Gall-midge  on  the  side  of  the 
Willi  its  ovipositor  inserted  in  it;  ho  that  they  do  not  merely  pierce  the  petals 
•alyx  also.  I  even  Haw  one  which,  having  been  somewhat  long  in  laying 
rould  not  draw  out  the  ovipositor  from  the  blossom ;  the  eause  of  which  1  a 
to  be,  that  the  wound  had  begun  to  close  during  the  operation  and  the  ovipoe 
thereby  jammed  in. 

It  will  thns  be  seen  that  the  habits  of  the  species  oalled  n 
•^ery  similar  to  those  of  the  insect  from  Merideu. 

Siu^h  descriptions  of  nigra  as  are  at  otir  (command  seem  also 
ticate  this  species.  The  only  discrepancy  orciirs  in  the  transU 
^'^hmidberger's  description,!  in  which  it  is  stated  that  the  femi 

'A  Treatise  on  Insects,  &.C.,  by  Vincent  Kollar.  translated  by  J.  and  M. 
th  notes  by  Westwood.     Lond'-".  1H40,  pp.  aU^-i-n).'). 
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28-  to  24-jointed  anteunjB  and  Ibe  male  1 1-  to  12-jointed.  The  sexes  have 
e\ideDtly  been  tracsposed,  perhaps  in  the  translation,  and  the  two  basal 
joints  not  counted.  If  this  be  the  case,  we  then  have  the  maleanteunsB 
26-joiDted  and  the  female  14-jointed,  just  as  in  our  species. 

In  search  of  evidence  as  to  the  identity  of  the  two  insects  we  wrote 
in  March  to  Dr.  Jos.  Mik,  in  Vienna,  the  well-known  Dipterologist,  for 
detormined  specimens  of  the  European  Gecidomyia  nigra.  Dr.  Mik  re- 
plied substantially  that  nigra  was  not  known  in  collections,  and  that  it 
IS  practically  a  lost  species,  and  advised  us  to  red  escribe  from  fresh 
material,  giving  (7.  nigra  and  C.  pyrioola  as  possible  synonyms.*  Un- 
der the  cirn^umstanoes,  and  considering  all  the  evidence  pro  and  oon^ 
we  feel  little  doubt  that  our  species  is  really  the  same  as  nigra^  but  as 
there  seems  to  have  been  no  careful  redescription  of  this  species  since 
Meigeu's  short  characterization,  we  have  drawn  up  a  detailed  descrip- 
tion of  the  imago,  and  have  added  to  it  descriptions  of  the  larva  and 
papa.  If  dipterologiste  in  fixture  should  consider,  as  Mik  does,  that 
nigra  is  really  a  lost  species  for  want  of  proper  characterization^  or  if, 
fromftitare  breeding  and  comparison,  the  species  infesting  pears  m  Eu- 
rope [)rove  different  from  ours,  then  we  would  propose  the  name  pyrivora 
for  that  here  described,  and  there  can  at  least  be  no  question  as  to  what 
iuect  is  intended  by  this  name. 

DBSORIPTIVB. 

Probably  the  characters  by  which  the  species  will  be  most  effectu- 
ally distinguished  are  those  of  the  male  genitalia,  and  for  this  reason 
we  hare  given  an  enlar^^ed  Sgure  of  these  parts.  There  is  every  reason 
to  believe  that  in  a  family  in  which  the  species  are  so  small  and  so  uni- 
formly colored,  and  where  the  specific  differences  are  so  diflScult  to  set 
forth,  we  shall  find  in  these  genitalia  the  chief  characters  for  classifica 
tion  in  the  future.  It  seems  strange,  therefore,  that  so  little  attention 
has  been  given  to  them  by  writers  on  the  Cecidomyidas.^ 

.  OlPLOSia NIGRA  [?]( Meigen).— /mo^o,—  ^  .—Average  length,  2.5™™ ;  expanse,  about 
^'■■.  General  color,  dark-gray  or  black.  Bead,  with  the  eyes,  deep  vetvety-blaok; 
«fe  dirk-gray,  almost  black,  a  fHnge  of  long,  yellowish  hairs,  wbicli  curve  over  the 
•y«8,  on  the  edge  of  the  occiput.  Antennaj  26-jointed(2  +  24),  pedicillate-raoniliform, 
iQ(l oormally  clothed;  one-fifth  longer  than  the  whole  body,  black,  with  the  pedun- 
""'      ■  -     '  .^"^"^ 

'The  text  of  Dr.  Mik's  letter  translated  is  as  follows: 

I  vonld  send  yon  specimens  of  Cecidomifia  {DiploHa)  nigra  with  great  pleasure  if  I 
posseased  any.  I  do  not  believe  that  a  typical  specimen  can  be  obtained  anywhere, 
^even  if  one  still  exists  it  would  be  hardly  possible  to  recognize  on  account  of  the 
iMbability  of  these  insects.  My  opinion,  however,  is  this :  How  Schmidberger  could 
'•«  W  to  consider  his  Cecidonvjia  bred  from  pears  as  nigral  Mei^.,  I  can  only  explain 
^;  it«  possession  of  a  long  ovipositor.  This,  however,  occurs  also  in  other  species  of 
^(mt.  I  do  not  possess  Schmidber fiber's  rare  work,  out  think  that  he  gave  no  other 
<l€|wription  of  t^e  imago  than  a  repetition  of  Mei gen's  description  of  nigra.  At  least 
thii  appears  ftora  Nordlinger's  "  Die  kleinen  Foiude,"  1869,  p.  620,  as  the  latter  would 
•^frtainly  have  repeated  Scbniidberger's  description.  Cecidomyia  pur  kola  ^  Nordl.  {I,  c.^ 
P-  ftW)»  is  also  described  so  poorly  that  the  insect  cannot  be  recognized.  It  is  ray  opin- 
jwj  that  Nordliuyer's  and  Sclimidberger*s  species  are  identical.  [Bergenstamm  and 
[j«ew  express  tho  siinie  upiuiou  in  their  Sunopais  Cecidomyidat-uniy  Verb.  d.  zool.-bot. 
^.  Wien,  1876. — C.  V.  K.]  If  you  will  allow  me  to  advise,  you  snonld  describe  your 
^ies  from  fresh  and  dry  specimens  as  new.  and  could  add  the  above  names  as  doubt- 
"il  lyuonyms.     I  believe  that  no  error  would  be  committed  by  adopting  this  course. 

tNoue  of  the  older  authors  have  paid  any  detailed  attention  to  them,  nor  can  we 
Jwltbat  the  parts  have  been  characti.*rized  in  any  but  general  terms.  Josef  Mik,  in 
UidftHcription  of  Cecidomyxa  hygrophila  (  Hieiter  Enlomologische  ZHiung,  Jahrg.  ii,  1883, 
MU,  Taf.  Ill,  Fig.  14)  Hgiires  and  describes  tho  parts  in  a  general  way,  mentioning 
^book  and  basal  portion  of  the  claspers,  and  two  bud-shaped  central  laminaB,  which 
*>m^nd  to  the  suprapenal  plate  in  our  description. 

*»  eoe  probai)ly  more  fully  appreciated  the  difficulty  of  separating  many  of  the 

I  of  Cpcidotnyido:  iu  their  mature  condition,  whether  fresh  or  dry,  than  car  late 

.  B.  D.  Walsh.    Yet,  though  he  has  so  elaborately  described  many  gftU- 
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cles  whitish ;  the  two  basal  joints  shortest  and  6toat«st ;  all  othera  fflobnlar,  deeteuiog 
slightly  in  size  from  3  to  26^  the  peduncles  oylindrical  and  gradaally  inoreaifog  io 
length ;  apical  nipple  almost  as  long  as  apical  Joint.  Palpi  faintly  dusky,  4-Joiiittd, 
joint  4  about  as  long  as  2  and  3  together,  and  somewhat  carved.  Thorax  very  darb, 
dull  gray  or  black,  with  two  anteriorly  diverging,  rather  indistinct  gray  stripes, 
beset  with  long  yellowish  hail's;  an  oblique  row  of  snch  hairs  rnns  firom  neartlu 
head  and  extonils  along  the  si  do  of  the  thorax  to  near  the  anterior  margin  oftk( 
scutellum ;  a  semicircle  of  similar  hairs  on  the  scutellnm,  the  lateral  ones  loDjroit: 
wings  faintly  fuliginous,  with  slight  rellections,  covered  sparsely  with  a  very  delicatt 
blackish  pubescence ;  veins  somewhat  darker;  fiinges  blackidh ;  halteres  pale  yelloir 
ish ;  legs  dusky,  with  a  more  or  less  yellowish  tinge;  tibise  palest,  femora  almost lilacl 
outside  in  some  of  the  fully-mature  fiprcimens,  covered  inside  with  pale-yellow,  glist- 
ening  )>ubpscenc<»,  the  hairs  along  the  iuner  surface  whitish.  Ahdomen  dark-gny 
almost  black  dorsally,  where  it  is  sparsely  beset  with  minute,  fine,  pale  hairs,  and  witl 
a  fringe  of  long,  line,  pale-yellowish  hairs  along  the  posterior  border  of  each  joint 
venter  more  browni.sh,  inclining  to  black,  each  joint  with  a  transverse  quadrate  spot 
obsolete  in  the  darker  specimens,  more  closely  beset  with  long  and  somewhat  wavy 
pale  hairs ;  genitalia  (PI.  VIl,  Figs.  3,  h  and  4)  pale-yellowish  or  dusky,  consistiDgof : 
pair  of  prominent,  *J-jointed  claspers  or  forceps,  which,  when  protruded,  are  recnrvtt 
dorsally ;  the  basal  joint  (a)  swollen,  ellipsoidal,  with  a  few  stin  hairs,  and  very  fainU} 
striate  transversely ;  the  terminal  joint  (b)  consisting  of  a  hook,  evidently  movabb 
and  usually  bent  inward  and  backward ;  just  above  these  prominent  claspers  is  thi 
style  or  intromittent  organ  proper  (o),  a  pointed  process,  reaching,  when  at  rest,  no 
qnite  to  half  the  length  of  the  swollen  basal  joint  of  olasjiers,  and  broadening  btf 
ally;  a  suprapenal  piece  (d)  is  crescent-shaped,  the  ears  of  the  crescent  reaching  abon 
as  far  as  the  tip  of  the  style,  and  its  base  broadening.  Still  above  this  is  a  V-flhapei 
palpigerous  piece  (e),  broad  terminally,  with  a  well-marked,  V-shaped  medial  uit 
and  with  a  simple  palpus  and  a  stiff  hair  on  either  side.  The  whole  mechanism  pla^ 
on  an  elastic  and  membranous  sheath,  which  is  retractile  within  the  anal  Joint o 
the  abdomen.    Before  use  it  is  closely  folded  back,  so  as  to  bo  with  difficolty  analysed 

J. — ^Average  length,  exclusive  of  ovipositor,  about  3.4™",  the  ovipositor,  whei 
extended,  being  longer  than  the  rest  of  the  body ;  expanse,  about  7*"™.  Antenni 
normal,  l4-join(.ed  (2  -|-  12),  slightly  longer  than  head  and  thorax  together,  the  tw 
basal  joints  as  in  male;  joint  3  longest,  almost  as  long  as  4  and  5  togret^er;  thena 
of  about  equal  length,  cylindrical,  slightly  thickest  anteriorly,  with  ronnded  tip 
and  somewhat  truncated  bases ;  the  pedicels  of  joints  4  to  7  somewhat  shorter  thai 
the  others;  apical  nipple  shorter  than  apical  joint.  In  general,  somewhat  ligb  i 
color  than  the  male;  the  extended  ovipositor  lighter  than  remainder  of  the  aGd 

Dcscribiul  from  ui)war(l8  of  thirty  fresh  specimens,  reared  from  larv»  iijarixi^ 
fruit  of  the  pear,  at  Mcridon,  Conn. 

Larva. — Length,  4'""'  to  4.5"'°^.  Color  pale  yellow.  Surface  polished  and  vtt] 
faiutly  reticulated.  Breast  bone  pale  brownish,  its  apex  broadly  bifobed.  (In  the  fig 
ure  it'is  rcprosented  as  ratluT  too  long  for  its  width.)  Body  (13  joints  and  subjoint 
14-joiutod,  excliiKivc  ol'  tho  head.  Antenna^  2-jointcd.  Anal  subi'oiut  much  narrowe; 
laterally  than  the  jrcnultimato,  slightly  concave,  the  concavity  beset  with  six  (thr« 
c:urh  side)  small  fleshy  tubercles  (iho  two  middle  ones  are  not  shown  in  the  lig 
ure),  of  which  the  second  one  on  each  side  is  stoutest,  those  on  the  external  angle: 
bearing  each  a  short  spine.     Si)iracles  normally  placed  and  mounted  on  tubercles. 

Pupa. — Average  length  about  S'''™.    Head,  thorax,  legs,  and  wing-cases  blackisli 

making  species,  he  never  refers  to  the  structural  character  of  the  genitalia,  butdirell 

<liiL'ily  on  the  far  less  significant  color  and  tho  structure  of  the  ovipositor  oi  the  female 

Ost<-n  .Sacken  has  fully  nM-ognizcd  the  clur-siticatory  value  of  these  genitalia  in  ibi 

Tipiduliv  (Monographs  of  the  I)ipr<^ra  of  North  America,  Part  IV,  Smiths.  Miscell 

Coll.,  iili),  1860)  and  admirably  figured  them.    Their  value  has  also  been  reco§nize( 

i'.i  some  groups  of  (Joh'optera  (e.  ^.,  Kiosonwetter's  Monographic  der  Malthinen,  Lmnes 

Kiitoniologica,  xvii,  ISC/J)  and  m  Lepidoptera  (see  Scudder  &  Burgess,  Proc.  Rwioi 

Soc.  Nat.  llibt.,  xiii,  Apr.,  1S70 ;  F.  Buchanan  White.  Trans.  Linn.  Soc  Lond.,  2d  eel 

:.)ol.,  i,  p.  3i>7,  1876 ;  P.  H.  Gos.«e,  Ihid,  2nd  ser.  Zool.,  ii,  p.  265,  1882),  but  chiefly  ii 

N'curoptera,  because  of  the  proniinejice  they  have,  as  a  rule,  in  that  Order.    Yet  w 

•cry  serious  attempt  has  brcn  made  to  ct»-onlinatc  and  homologisse  the  parts.    In  fee 

hey  show  in  thu  same  Order,  and  even  in  the  same  family  and  genus,  such  an  infinity 

>{' variation  that  it  is  questionable  whether  they  can  always  be  homologized.    Tab 

IS  an  illustration  McLachlaii^s  admirable  '' Monograxdiic  Revision  and  Synopsis^^ 

^richoptera  of  the  European  Fauna.''    In  this  he  shows  how  absolntely  essential  ^ 

nale  genitalia  are  in  discriminating  species,  though  he  is  often  in  donbt  as  to  tb 

luture  of  the  parts,  or  as  to  what  really  constitutes  the  true  penis,  and  with  thetf 

.4>ption  of  this  organ  and  it^  sh<>ath  the  other  appendages  are  designated  eithf*** 

superior,  int'Crmediati),  inferior,  or  lateral.    In  the  LepidopterA  1^  parts  have  1 

'^rion^iv  named  so  t'^at  th**"**  is  no  uniform  terminology. 
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niien  yellow.  Head  and  thorax  together  about  as  lon^  as  the  two  basal  joints  of 
abdomen.  Front  of  head  conical,  aciito,  having  each  side,  close  to  the  eye,  a  stout 
A  and  two  fine  hairs  dorsally.  Another,  somewhat  curved  stout  spine  arises  from 
.0  upper  angle  of  the  wing-cases  which  reach  to  the  third  abdominal  joint.  Abdo- 
tea  quite  strongly  carved,  the  satures  rather  deep,  and  containing  dorsally  a  some- 
bat  semicircniar,  scale-like  piece,  covered  with  minute  retrorse  spines;  tip  un- 
nuefl  and  bluntly  rounded.  Exuvium  without  special  significance,  the  antennal 
Maths  remaining  very  much  in  the  normal  position. 


REPORTS  OF  AGENTS. 


lEPO&T  OK  THE  LOCXTSTS  OF  THE  SAN  JOAQUIN  VALLEY,  CALI- 

FOENIA.* 

By  D.   W.   COQXTILLETT. 

Anahkim,  Los  Angeles  County,  California, 

September  1,  1885. 

^      t  Sir  :  I  herewith  transmit  to  you  my  report  upon  the  Locusts  of  the  San  Joa- 
rallev,  California. 

>ccoraance  with  your  telegram  of  the  Ist  of  Juno,  I  proceeded  to  Stockton  for  the 

»  of  interviewinoj  Mr.  G.  N.  Milco,  one  of  the  members  of  the  State  Horticult- 

.oQunission,  in  order  to  ascertain  from  him  what  part  of  the  San  Joaquin  Valley 

it  infested  with  locusts.    I  learned  from  him  that  they  were  about  as  numerous 

•       vicinity  of  Merced,  in  Merced  County,  as  in  any  other  part  of  the  valley,  and 

k       ited  me  to  pay  a  visit  to  the  Buhach  plantation — of  which  he  is  part  owner — 

>-«u  is  situated  about  6  miles  west  of  the  village  of  Merced,  adding  that  if  I  found 

loc^ty  to  be  a  desirable  one  I  would  be  perfectly  welcome  to  remain  at  the  plau- 

fnr  as  long  a  time  as  I  desired.     A  few  minutes  later  I  had  an  interview  with 

proprietor  of  this  plantation,  Mr.  J.  D.  Peters,  a  prominent  business  man  of 

<»•       who,  upon  learning  my  mission,  also  invited  me  to  visit  the  Buhach  planta- 

■VI        j.'emain  there  as  long  as  I  wished.    Accordingly  I  proceeded  at  once  to  the 

•bo,»  uiantation,  accompanied  by  Mr.  Peters,  and  finding  it  to  be  a  very  desirable 

t  locusts  being  very  abundant,  and  everything  necessary  being  offered 

.»« .uv  j^xoeecation  of  my  studies—I  concluded  to  make  this  plantation  my  head- 

ien. 

'^     y  the  locusts  had  almost  wholly  defoliated  several  collections  of  trees  and 

.g/owing  around  the  residences  in  this  valley,  and  many  alfalfa  and  grain  fields 

ily  swarmed  with  them. 

/'      following  letter  of  instructions  will  indicate  the  points  upon  which  informa- 
io&  n«a needed: 

Department  op  Agriculture, 

Division  op  Entomology, 
Washingioriy  D,  C,  June  1, 1885. 

I)XAB  Sir  :  In  accordance  with  my  telegram  and  the  inclosed  commission,  I  wish 
fou  to  give  your  time  for  from  six  to  eight  weeks  or  more,  as  occasion  may  require,  to 
itboron^h  examination  of  the  Locust  troubles  in  California.  You  are  doubtless  fa- 
niliarwith  the  work  of  the  United  States  Entomological  Commission  on  Caloptenua 
f«<«,  and  of  course  it  will  not  be  necessary  that  you  repeat  descriptions  of  any  of 
ne  remedies  there  given  in  detail  or  illustrated.  I  wish  information  as  to  the  amount 
»f  damage ;  as  to  the  range ;  as  to  the  source  and  movements  both  of  the  young  and 
^winged;  the  kinds  of  soil  in  which  they  are  hatched  most  abundantly,  and  every- 
^>ng  pertaining  to  their  natural  history,  which  will  of  course  be  found  very  similar  to 
^t  ot^pretus.  Accounts,  as  far  as  possible  with  illustrations,  of  all  particular  meas- 
irc^  adopted  that  are  ditierent  from  those  adopted  in  the  East ;  observations  on  enemies 
^d  parasites,  and,  in  fact,  as  full  a  statement  of  the  whole  subject  as  will  permit  you 
'•make  a  satisfactory  report,  to  be  published  by  the  Department. 

Im  should  send  on  specimens  properly  preserved  of  the  insect  in  its  different  stages, 
P|ether  with  egg-pods,  and  particularly  all  parasites  and  other  enemies  found  attack- 
l^it    •    •    ♦ 

Tours  verv  truly, 

C.  V.  EILEY, 

EnUnnologiaU 

ff*  COQUnXETT, 

Anaheim^  Cal, 

19  AG— '85 
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About  the  middle  of  Jane  the  finperintendf^nt  of  the  Bnhach  plantation,  Ifr.  6.  £ 
Ladd,  who  extended  me  every  facility  in  Iiir  power  tf)  nid  me  in  stndyiugnpttaeloeiu 
problem  iu  thi»  valley,  wrote  to  the  snponntfudcnt  of  the  Xatoiua  viueyard,  neirFo] 
soni,  iu  Sacramento  County,  ankiug  Jiini  what  nMucdies  bu  had  used  for  destro^gtb 
locustfl,  and  also  what  Miccess  ho  had  Iiad  with  tlicni,  and  received  a  reply  htatingtbi 
he  Iiad  been  experimenting  with  :>  mixture  (.'ompo.sed of  urKenic,  sugar,  middlings, au 
water,  and  was  of  the  opinion  that  this  would  prove  a  decided  success. 

About  this  time  ^Icssrs.  (voorge  West  and  Thomas  Miutuiii,  two  of  the  proprietoni 
the  extensive  orcliard  au<l  vineyard  of  Kohlcr,  WeKt  &-  Mintnm,  at  Minturu  Statio! 
in  Fresno  County,  paid  a  visit  to  the  Natoma  vineyanl  for  the  purpose  of  leamiugmoi 
about  the  above  remedv,  and  were  so  much  i>leaHed  with  what  tney  saw  of  itseffied 
upon  the  locusts  that  they  determined  to  try  it  upon  their  own  orchard  and  yineyai 
at  Mintnm  Station,  and  invited  Mr.  Ladd  and  myself  to  visit  them  and  witnesitl 
results  of  the  experiments.  Accordinr^Iy,  on  the  24th  of  Jane,  we  proceeded  to  Mil 
turn  Station,  and  from  what  we  there  saw  of  the  efi'ects  of  this  remedy,  were  eoi 
vinced  that  it  was  a  decided  success. 

About  the  12th  of  July,  Me&srs.  Milco  &  Peters  sent  to  the  Buhach  plantation  1,0( 
pounds  of  ai-senic,  an  equal  <]uantity  of  sugar,  and  about  \i  tons  of  bran,  to  be  used i 
poisoning  the  locusts  upon  about  300  acres  of  the  plantation  that  was  planted  ontt 
fruit  trees  and  grape-vines.  Bran  has  been  substituted  for  the  middliiies,  not  <»i] 
on  account  of  its  being  cheaper,  but  also  from  the  fact  that  in  drying  ^ter  hiTio 
been  wet,  it  forms  a  jag<;ed  mass,  which  offers  the  locusts  a  chance  to  feed  npoD  it 
wheroiiH  middlings,  in  (Irying.  being  much  finer  than  bran,  forms  a  smootn, ev 
mass,  which  gives  the  locu8ts  no  cluince  to  get  a  bite  of  it.  During  the  next  twod 
about  two-fifths  of  the  above  materials  were  mixed  and  pat  oat  upon  the  300  au* 
mentioned  above,  and  this  was  repeated  about  one  week  later.  After  the  ezpintio 
of  a  week  after  this  second  batch  had  been  pat  oat  there  were  at  least  400  deaa  loom 
to  everj'  living  one. 

I  remained  at  the  Buhach  xdantation  until  the  first  week  in  Aagnst.  when,  in  » 
cordance  with  your  re(iuost  for  me  to  return  to  my  home  and  write  ray  report.  I  too 
tiio  train  for  Anaheim  on  the  8th  of  August,  and  arrived  at  my  destination  tne  ne3 
day.     A  few  days  before  this  1  paid  a  visit  to  Messrs.  Milco  A,  Peters,  at  Stocktm 
but  could  not  prevail  upon  them  to  receive  any  compensation  what-everfbr  my  bo 
«&c.,  while  at  their  plantation.     During  my  stay  at  the  plantation  these  gei 
did  all  in  their  power  to  aid  uw  in  my  studies,  a".d  Mr.  Milco  visited  the  plauM 
several  times  while  I  was  staying  there,  and  assisUMl  me  much. 

To  both  of  these  gentlemen,  and  also  to  Mr.  Lad<l,  the  superintendent,  my  wansft 
thanks  ai'e  due.    To  Dr.  P.  R.  Uhler  I  am  indebte  i  for  the  determination  of  WTcn 
s}>eoies  of  locusts ;  and  last,  but  by  no  means  leas     I  am  especially  indebted  to  yos 
self  for  determinations  and  other  help. 
Respectfully  yours, 


Pi-of.  C.  V.  Riley, 

V.  S,  Entomologist 


D.  W.  COQUILLETT 


The  following  pages  comprise  a  report  of  my  observations  upon 
locusts  of  the  San  Joaquin  Valley,  California,  during  the  months  of  Jai 
and  July,  1885. 

I  wa8  located  at  the  Buhach  plantation,  which  is  situated  about 
miles  west  of  the  village  Of  Merced,  in  Merced  County.  This  plantati 
rousists  of  about  400  acres,  the  greater  part  of  \\  hich  is  planted  out  i 
fruit  trees  and  grapevines.  It  is  situated  in  the  midst  of  a  great  graii 
;ri'owiug  region,  and  on  every  side  of  it  grain  fields  stretch  away  jduioi 
j!s  far  as  the  eye  can  reach,  dotted  here  and  there  by  the  residences* 
the  <j;Tain-growers  or  of  tlieii*  tenants,  and  by  the  fruit  and  ornament 
trees  which  usually  surround  these  residences. 

When  I  arrived  at  this  plantation  early  in  the  month  of  June, 
locusts  were  already  in  possession,  but  they  were  chiefly  found  in 
■'iciuity  of  the  Lombardy  i)oplai'  trees  which  grew  along  the  banks  < 
Umost  every  irrigating  ditch  upon  the  plantation.    Already  many  < 
these  trees  were  beginning  to  show  evidences  of  the  work  of  the  locust 
the  leaves  presenting  the  appearance  of  having  been  riddled  by  hai 
*toiies.    Many  of  the  grapi^-vines  growing  next  to  these  trees  were ; 
.nfested  by  locusts,  which  had  not  only  stri[)ped  many  of  them  of 
iftayos,  but  b^d  ^ifto  guaw'^l  f^^'  the  buds  and  tender  bark. 
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Ihe  locQStfi  were  confined  to  the  trees  and  grape-vines  growing  along 

B  oater  edges  of  the  orchards  and  vineyards,  bnt  later  in  the  season 

ey  gradaallj  spread  all  over  the  plantation.    They  seeme<l  to  prefer 

e  leaves  of  poplar  trees  and  grape-vines  to  any  others,  and  were  espe- 

rily  fond  of  the  tender  bark  of  grape  \iiie8.    While  they  would  eat 

1    ves  of  almost  every  kind  of  tree,  shrub,  and  plant  growing  upon 

1      itation,  yet  they  manifested  an  evident  preference  for  certain 

The  leaves  of  peach  trees  were  not  much  relished  by  them,  but 

iruit  was  eagerly  eaten,  and  upon  bearing  peach  trees  that  had  been 

I  infested  by  the  locusts  it  was  no  uncommon  sight  to  see  nothing 

r.he  leaves  and  naked  pits  remaining.    Fig  and  pomegranate  trees 

ed  but  little  from  their  attack,  as  did  also  gum  and  evergreen 

I  saw  a  small,  barrel-shaped  cactus  which  had  its  inside  eaten 

uy  the  locusts. 

r     ts  covered  with  sacking  did  not  escape  the  attacks  of  the  locusts, 

l^awed  holes  into  the  sacking  and  then  entered  and  devoured 

ves  of  the  inclosed  plant.    One  lady  sought  to  save  a  favorite 

c  oy  turning  a  washtub  over  it,  but  ui)on  removing  the  tub  a  few 

later  she  found  that  the  leaves  had  been  entirely  stripped  from  the 

J       1  of  alfedfa  suffered  very  severely  from  the  attack  of  the  locusts ; 

cer  were  also  very  destructive  to  beans,  cabbage,  and  tomatoes, 

com,  melon,  and  pumpkin  vines  were  not  much  injured  by  them. 

ihe  pyrethrum  plants — from  the  flowery  of  which  the  insect  powder 

wn  as  "  Buhach  -'  is  produced — were  not  much  injured  by  the  locusts. 

«  where  the  plants  had  been  considerably  eaten  I  found  many 

sa  which  acted  very  much  as  those  do  that  have  been  sprayed  with 

I  solution  of  buhach  and  water  ;  they  had  completely  lost  the  use  of 

legs  and  were  lying  upon  the  ground  in  a  very  helpless  condition, 

ally  jerking  a  leg  or  moving  a  foot.    Several  of  them  were  dead, 

>         ly  having  partaken  too  freely  of  the  leaves  of  the  pyrethrum 

IB,  as  no  poison  had  been  put  out  up  to  this  time. 

^ti       fields,  as  a  rule,  were  but  little  injured  by  the  locusts,  the 

pax  injury  being  done  by  biting  off  a  small  proportion  of  the  heads 

allowing  them  to  fall  upon  the  ground.    Late-sown  wheat  suffered 

E      ^  and  several  fields  were  injured  to  such  an  extent  that  they 

harvested. 

Aye  nelds  were  generally  much  injured  by  the  locusts,  which  devoured 

exposed  kernels  in  the  heads ;  I  have  examined  many  heads  of  rye 

n  which  every  kernel  had  been  devoured.    Mr.  D.  W.  Swain  estimated 

he  had  lost  fully  one-third  of  his  crop  of  rye  on  600  acres  through 

ittacks  of  locusts.    The  reason  that  they  were  more  destructive  to 

jre  dian  to  either  wheat  or  barley  is  to  be  found  in  the  fact  that  the 

kernels  of  wheat  and  barley  are  wholly  inclosed  in  a  husk,  whereas  the 

kernels  of  rye  are  exposed  to.view. 

SPECIES  OF  LOCUSTS  MOST  DESTEUOTIVB. 

1  captured  in  the  San  Joaquin  Valley  no  less  than  twenty  different 
iks  of  locusts  belonging  to  the  subfamilies  Acridince  and  (Edipodincey 
principal  damage  was  couunitted  by  four  species,  three  of  which 
ed  to  the  Acridince  or  Spine-breasted  Locusts. 

3cies  whiiih  appeared  in  the  greatest  numbers  was  the  Devas- 

Liocust  (MelanopluH  devastator  Scudder),  which  outnumbered  all 

3r  species  combined,  in  the  proportion  of  at  least  seven  to  one. 

accompanied  by  the  Aish  colored  Locust  (^Melanaplus  dnerem 
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Scudder)  wliich  was  about  ODe-twentieth  as  abundant  as  the  former 
species.  These  two  species  were  the  ones  that  were  the  most  destructive 
to  the  larg:er  fruit  and  ornamental  trees,  and  they  are  the  onlyoues 
that  I  saw  feeding  upon  the  ripe  kernels  of  rye  in  the  fields. 

During:  the  hottest  part  of  the  day  they  would  sometiine8  take  to  their 
wings  and  fly  to  a  distance  of  from  50  to  100  yards  at  a  time.  All  of 
them  would  not  stiirt  up  at  once,  but  one  would  start  up  here,  another 
there,  and  so  on,  each  ap[)arently  K^ing  entirely  independent  of  the 
others.  When  the  weather  was  i)erfectly  calm  they  would  fly  iu  eveiy 
direction,  but  whenever  there  was  a  gentle  breeze  blowing  they  would 
fly  against  it ;  they  would  not  attempt  to  fly  when  the  wind  wiis  blow- 
ing hard. 

Sometimes  when  there  was  a  ])erfect  (talm  one  would  start  up  andfy 
a  short  distance,  when,  the  breeze  starting  up,  he  would  turn  audJy 
against  it ;  but  when  it  would  begin  to  blow  quite  hard  he  would  again 
turn  about  and  fly  with  the  wind  for  a  short  distance  and  then  alight 

In  these  migrations,  if  one  of  the  locusts  were  to  fly  against  a  tall 
tree  he  would  alight  there  and  remain  for  some  time,  but  if  he  missed 
the  tree  he  would  continue  his  flight  sometimes  until  lost  to  view;  at 
other  times  he  would  gradually  approach  the  earth  and  finally  alight^ 
either  upon  the  bare  earth  or  u])on  any  i)lant,  shrub,  tree,  or  other  ob- 
ject that  chaTiced  to  be  in  his  way. 

These  locusts  do  not  seem  to  be  able  to  fly  in  any  direction  that  they 
may  choose,  nor  to  alight  iiiiuiy  particular  place,  alighting  as  often  in 
the  wjiter  or  upon  the  bare  ground  «as  upon  plants.  In  migrating  from 
the  fields  to  a  collection  f)f  trees  of  any  kind  a  very  few  of  them  will 
ali;;hr  iu  the  trees,  but  the  greater  number  will  drop  upou  the  ground 
and  afterward  crawl  to  a  tree  and  ascend  its  trunk. 

The  Ash  colored  Locust  (M.  cincreu8)^ie8  with  greater  ease  than  the 
Devastating  Locust  (M,  devaatator).  Both  species  fly  in  a  nearly  straight 
line,  and  at  a  distance  ranging  all  the  way  from  5  to  20  feet  fix>m  the 
ground. 

These  migrations  were  not  always  x^erformed  for  the  purpose  of  ob- 
taining food,  as  I  have  frequently  seen  the  locusts  start  out  of  poplar 
trees  that  as  yet  had  not  been  much  injured  by  them,  of  the  leaves ol 
which  they  are  very  fond.  I  have  also  seen  them  fly  out  of  wheat-fields 
that  had  not  as  yet  been  harvested,  and  out  of  low,  waste  places  that 
were  covered  with  a  rank  growth  of  green  weeds. 

WHERE  DID   THESE  LOCUSTS   HATCH? 

As  the  wind  in  the  San  Joaquin  valley  during  the  summer  season 
usually  blows  from  the  southwest,  so  the  course  of  the  locusts  would, 
in  most  cases,  be  directed  to  the  southwest,  since  they  invariably  flj 
against  the  wind. 

Several  ])eraons  who  had  visited  the  foot-hills  lying  on  the  east  aide 
of  this  valley  early  in  the  season  stated  to  me  that  the  locusts  weK 
much  more  abundant  there  than  they  have  b(»en  in  the  valley,  and  thai 
they  app(»ared  tlu^re  mu(;h  earlier  in  the  season  than  they  did  in  the 
"alley.  These  persons  were  nearly  always  of  the  opinion  that  the 
locusts  which  devastated  the  valley  hatched  out  in  the  foot-hills,  an(l 
■  hat  as  soon  as  the  feed  on  the  foot-hills  began  to  fail,  the  locusts  mi 
i^rated  to  the  valley;  but  1  arrived  too  late  in  the  season  to  detiuitel] 
settle  this  question,  as  the  lo(;usts  were  already  very  numerous  in  the 
valley  when  1  arrived  there  (»arly  in  June.  1  am  strongly  of  thee; 
on,  iie'-'Avor  ^iijit  the  greater  number  of  the  locusts  which  ap]     i 
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1  this  valley  the  present  season  were  produced  from  eggs  that  had 
een  deposited  here  during  the  preceding  fiutunm. 
As  above  stated,  when  I  arrived  at  the  Buhach  plantation  the  locusts 
re  most  abundant  along  the  outer  edges  of  the  orchards  and  viue- 
ards,  while  the  more  central  parts  were  almost  wholly  free  from  them. 
fow,  if  the  locusts  had  migrated  to  this  plantation,  would  they  not 
are  been  found  as  often  in  the  center  of  the  orchards  and  vineyards 
8  along  the  outer  edges!  But  if  the  locusts  had  hatched  out  upon  the 
lantation  we  should  expect  to  find  them  the  most  numerous  in  the  vi- 
ioity  of  uncultivated  land,  where  the  eggs  would  not  have  been  dis- 
urbed  by  the  plow  and  cultivator ;  and  this  was  exactly  the  situation 
rhere  they  were  the  most  numerous — in  the  vicinity  of  the  uncultivated 
and  along  the  outer  edges  of  the  orchards  and  vineyards.  Had  the 
'«g8  been  deposited  last  autumn  in  the  more  central  parts  of  the  or- 

rds  and  vineyards,  the  subsequent  cultivating  of  these  would  have 

royed  the  eggs,  so  that  no  locusts  would  have  hatched  out  in  such 

ations ;  and  none  were  found  there. 

jttoreover,  I  found  upon  the  uncultivated  land  referred  to  above  quite 

►er  of  young  locusts,  which  were  evidently  the  young  of  the  De- 

ung  Locust  (M.  devastator),  since,  in  their  markings,  they  approach 

:  species  more  closely  than  they  do  any  other  of  the  Spine-breasted 
u       5  which  inhabit  the  San  Joaquin  Valley.    The  following  is  a  de- 

puon  of  these  young  locusts,  drawn  from  fresh  specimens: 

H*ad,  ashen-gray,  whitish  below  each  eye.   Thorax,  ashen-brown ;  two  darlc-brown- 

Dbdorsal  stripes,  one  on  each  side,  and  below  each  is  a  whitish  lino,  then  a  dark 

b  bordered  below  by  a  whitish  line.    Abdomen,  ashen-pink,  mottled  with  dark 

«"WTi.    Venter,  whitish,  unmarked.    Legs,  ashen-yeUow ;  hind  femora  with  a  longi- 

black  stripe  on  the  outer  side,  interrupted  at  the  middle  of  the  femur  and  sub- 

..uf^ted  at  the  first  one- fourth ;  upper  side  of  hind  femora  marked  with  three 

n«ok  spots,  the  first  at  one-fifth,  the  second  at  two-fifths,  and  the  third  at  two- thirds 

beloDgth  of  each  hind  femur  from  its  base,  the  first  spot  sometimes  wanting,  the 

tcond  and  third  spots  extending  slightly  upon  the  inner  side  of  each  hind  lemur 

Hrfore  the  tip.    There  is  a  blunt  spine  between  the  front  legs. 

In  all  of  these  characters  the  agreement  with  the  adult  Devastating 
U)cnstis  very  close.  There  are  only  three  species  of  Spine-breasted 
Uwasts  inhabiting  the  San  Joaquin  Valley  which  approach  this  species 
^erv  closely  in  their  markings;  and  from  each  of  these  both  the  adult 
devastating  Locust  and  the  young  locusts  above  described  differ  as 
ows: 

ManopJus  cinereus  Scudder  (the  Ash-colored  Locust),  has  no  black 
pots  on  the  hind  femora. 

Melanoplus  sp.  (probably  only  a  variety  of  devastator)  has  no  distinct 
3k  subdorsal  stripes  on  the  thorax. 

Jt*aroxya  sp.  (near  atlantica  Scudd.)  has  the  subdorsal  stripes  of  the 

rax  well  defined,  not  interrupted,  and  of  nearly  the  same  width 

hout  their  entire  length,  while  in  the  adult  Devastating  Locust 

lue  young  ones  above  described  these  stripes  taper  posteriorly,  are 

«^ell  defined,  and  are  generally  interrupted. 

ihese  young  ones  quite  closely  resemble  those  of  the  Differential  Lo- 

Caloptenus  differentialis  Thomas),  but  differ  in  having^' no  black 

«  on  the  groove  on  the  under  side  of  each  hind  femur. 

)ms  quite  evident,  therefore,  that  the  young  locusts  above  de- 

i    )  those  of  the  Devastating  Locust,  the  species  which  committed 

extensive  depredations  in  the  San  Joaquin  Valley  the  present 

and  if  they  were  tbe  young  of  that  species,  then  the  latter 

in  the  San  Joaquin  Valley,  since  it  would  have  been  quite  im- 

these  young  ones — many  of  which  were  not  more  than  one- 
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fonrfh  jrrowii — to  have  found  their  way  to  the  Bahach  plantation  from 
the  toot -hills,  >i  distance  of  from  16  to  20  miles. 

NA'heii  I  first  arrived  in  tlie  valley,  the  Devastating  and  Ash-oolored 
Lornsts  were  nio.st  numerous  in  those  grain  fields  that  had  not  been 
plowed  for  a  year  or  more,  that  is,  in  fields  of  what  is  commonly  oalled 
^^volnntoer"  ^rain,  t.  e„  self-seeded.    Some  of  the  looasts  remained  in 
the.su  fii'lds  lor  two  weeks  after  the  grain  had  been  harvested;  Vythe 
lattta*  part  of  July  scarcely  a  single  K})e(ameu  of  either  the  Devastoting 
Lot'usi  or  tlu!  Aslicolored  Locust  could  be  found  in  these  fields,  bnt  1 
low  waste  places,  which  were  quite  numerous  in  and  near  all  of  the  g 
flj'hls,  and  which  were  covered  with  a  rank  growth  of  green  weeds,  n 
infeisted  with  immense  numbers  of  these  locusts,  which  doubtless  wiu 
breed  in  these  situations. 

These  waste  places  are  covered  with  water  during  the  latter  part  of 
the  winter  season,  and  sometimes  until  late  in  the  summer.  Whentlie 
proper  time  for  putting  in  the  seed  arrives  they  are  too  wet  to  be  plowed 
and  seeded,  and  are  therefore  allowed  to  remain  undisturbed  fipom  jear 
to  year.  The  green  weeds  which  these  waste  places  contain  late  in  the 
season,  when  the  surrounding  fields  contain  nothing  green,  furnish  fiwd 
to  the  locusts  until  their  egg-laying  season  arrives,  when  they  will  doubt- 
less deposit  their  eggs  in  these  waste  places;  and  as  these  eggs  dosot 
hatch  until  the  following  spring,  they  must  be  covered  with  water  fori 
period  of  two  or  three  months.  This  would  not  necessarily  destroy  their" 
vitality  unless  they  were  covered  by  the  water  for  too  long  a  time,8iDoe 
Professor  liiley  has  ascertained  that  the  eggs  of  the  Kocky  Monntain 
Locust  (Galopteniis  sprcfm,  Uhler)  were  not  affected  by  being  submerged 
in  water  for  three  months  during  the  winter  and  early  spriiig.* 

OAUSK   OF   THE    ABrNDANCK  OF    'I  UK    DKVASTATINCf    LOCUST   IN  THB 
SAN   JOAQUIN'    VALLEY    DUUINO   THE   SUMMER  OF   1885. 

If,  as  we  have  sup])osed  above  and  have  every  reason  to  believe  to  be 
a  fact,  the  Devastating;'  Lotnists  dei)0sit  their  eggs  in  these  waste  places, 
we  see  that  in  ordinary  seasons  these  locusts  will  not  appear  in  wiffl- 
cient  numbers  to  attract  attention,  since  the  water  will  be  removed,  l».V 
evaporation  or  otherwise,  from  the  more  elevated  portions  of  tlit^ 
waste  places  first,  and  therefore  the  eggs  which  have  been  depoaitwl 
in  those  elevatt-d  places  will  be  the  first  to  hatch  out,  followed  by  tiiose 
that  had  been  (lei)i)sited  in  less  elevated  places,  and  soon.  It  follows 
that  those  lijitehed  out  the  earliest  will  be  the  first  to  acquire  win jfs  and 
migrate  to  the  adjacent  fields,  followed  after  a  certain  time  by  those 
hatched  out  next,  and  so  on.  By  coinin;«;  into  the  ticlds  so  gradnallf 
and  spreading  over  so  large  an  area  of  land,  their  presence  will  scarcely 
be  noticed.  It  is  also  ciuitt*  certain  thai  many  of  t lie  eggs  aie destroyed 
by  being  too  long  covered  by  tin*  water,  since,  in  ordinary  seasons,  ne^* 
eral  of  these  waste  i)laees  contain  water  until  (piite  late  in  the  summer. 

Thus  it  happens  that  in  ordinary  sciisons  the  locnsts  never  appear  in 
sufficient  numbers  to  attract  attention. 

Last  winter,  however,  but  little  rain  fell,  and,  as  a  natural  conse- 
quence, what  little  water  was  collected  in  the  w<iste  places  soon  evap- 
orated, leaving  these  jdaces  ])erfectly  dryTor  some  time  before  thetimo 
for  the  locust  eggs  to  hatch  out  had  arrived ;  consequently,  when  tha 
time  for  these  eggs  to  hatch  out  <lid  arrive,  they  all  hatched  oat  withip 
a  short  time  of  each  other,  and  as  they  would  all  ncqniro  wings  and  ni- 

"  See  the  First  Aniiuul  Kcpori  ol'tlic  U.  ^f.  Entomological  GoniiuiMiun,  pp.  35&,M 
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to  the  adjacent  fields  nearly  at  the  same  time,  their  coming  all  at 

,  or  within  a  short  time  of  each  other,  would  very  naturally  attract 

I     m.     Moreover,  it  is  very  evident  that  they  appeared  in  greater 

im      8  the  present  season  than  they  do  in  ordinary  seasons,  since  none 

6gg8  were  destroyed  by  being  covered  with  water  for  too  long 

tune* 

As  stated  above,  the  locnsts  left  the  grain  fields  this  season  a  few 
eeks  alter  the  latter  had  been  harvested,  there  being  no  green  food 
fr  them  to  obtain  in  these  fields ;  but  it  is  quite  probable  that,  as  last 
sason  was  a  very  wet  one,  there  may  have  been  green  weeds  in  the 
ndn  fields  as  late  in  the  season  as  the  locusts  deposit  their  eggs,  and 
'such  was  in  reality  the  case,  then  we  may  suppose  that  many  of  the 
]  )ts  deposited  their  eggs  in  the  fields  last  autumn.  This  would  ao- 
for  the  fact  that  the  locusts  were  most  numerous  the  present 
n  on  those  fields  which  had  not  been  plowed  for  over  one  year, 
riom  the  above  facts  it  would  appear  that  whenever  there  is  a  very 
liy  winter  and  spring  in  the  San  Joaquin  Valley  there  will  be  an  abun- 
lance  of  locusts  in  that  valley  during  the  following  summer ;  but  when 
diere  is  an  abundance  of  rain  during  the  winter  and  spring  months 
tee  will  not  be  an  unusual  number  of  locusts  during  the  following 
nnuner. 

In  the  latter  part  of  July  I  saw  several  pairs  of  the  Ash-colored  Locust 
(¥.  einereim)  united  in  coition, but  up  to  the  time  that  I  left  this  valley — 
tbe  first  week  in  August — I  did  not  see  a  single  pair  of  the  Devastating 
LocQst  thus  united. 

THE  DIFFERENTIAL  LOOUST. 

The  Difterential  Locust  (Caloptenus  differcnitaliH  Thomas)  was  only 
•boat  one  twenty-fifth  as  numerous  as  the  Devastating  Locust.  These 
two  species  and  the  Ash-colored  Locust  were  the  only  Spine-breasted 
Locusts  that  appeared  in  destructive  numbers  in  the  San  Joaquin  Valley 
the  present  season.  Tiie  onl}-  other  spc^cies  of  Spine  breasted  Locnst^^ 
Mwt  I  took  in  that  valley  are  the  Acridium  fthoshone  Thomas  j  the  Hes- 
pfrntefti.r  riridis  (Thomas),  and  the  Faroxya  {n(}2LV  atJantiva  Sc). 

When  I  lirst  came  to  this  valley,  early  in  June,  the  Differential  Locust 
va^rooptly  in  the  wingless  state,  there  being  only  about  one  winged  speoi- 
i««n  to  ten  wingless  ones ;  by  the  last  week  in  July  the  greater  number 
of  them  hud  acquired  wings.  On  the  23d  of  June  I  saw  the  first  pair 
wited  in  coition,  but  tbe  majority  of  them  did  not  pair  until  about  three 
weeks  later.  After  coition,  and  before  the  eggs  are  deposited,  the 
abdomen  of  the  female  increases  very  much  in  size. 

Tbe  first  egg-mass  which  I  saw  this  species  deposit  was  deposited  on 
tbe  33<1  of  July.  The  location  chosen  was  a  shaded  place  on  the  north 
!iide  of  a  row  of  trees  and  in  a  sandy  soil.  A  biisin-like  hole  hsul  been 
<lng  iu  the  ground  at  the  base  of  an  ornamental  tree,  and  had  been  filled 
witii  water  a  day  or  so  previously,  for  the  purpose  of  irrigating  the  tree. 
Tbe  female  locust  had  worked  her  abdomen  into  the  ground  on  the 
OQter  edge  of  this  basin.  I  first  discovered  her  in  this  position  at  about 
^o'clock  in  the  afternoon,  and  at  15  minutes  past  4  o'clock  she  had  com- 
1    »»d  deiM)siting  an  egg-mass  and  walked  away. 

.    s  egg  mass  is  about  three  lourths  of  an  inch  long,  slightly  curved, 

a  little  less  in  diameter  than  an  ordinary  lead  pencil.    The  space 

the  uppermost  eggs  and  the  surface  of  the  surrounding  earth 

in  with  a  frothy  matter.    When  freshly  deposited  the  egg- 

B  ui  a  pale  bluish  color. 
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Ou  several  succeeding  days  I  saw  many  females  of  this  specie 
their  eggs,  and  in  nearly  every  instance  the  sitaation  choseii 
purpose  was  the  edge  of  one  of  the  basin  like  hollows  at  the 
tree. 

I  saw  several  of  the  females  make  numerous  attempts  to  s 
abdomens  into  the  eartli  upon  a  hard  beaten  walk,  but  always 
meeting  with  success.  They  do  not  appear  to  have  the  power 
trate  hard  substances  that  is  possessed  by  some  locusts.  Upoi 
casion  I  saw  a  female  Chloealtis  conspe^^sa  (Harris),  that  had  e: 
a  hole  in  the  bark  of  a  burr-oak  log  by  means  of  the  homy  pla 
tip  of  her  abdomen ;  when  found  by  me  she  had  reached  a  deptii 
about  one-half  the  length  of  her  abdomen.  This  occurred  in  ] 
Illinois. 

The  Diflfereutial  Locust  is  not  so  easily  startled  as  the  De^ 
Locust  is,  and  its  flight  is  heavier  and  sustained  for  only  a  short  < 
seldom  flying  more  than  12  or  14  feet  at  a  time.  It  does  not 
those  migrations  indulged  in  by  the  Devastating  and  Ash-col 
ousts,  seldom  taking  to  its  wings  except  when  disturbed. 

It  was  principally  found  in  trees,  being  especially  partial  to  tl 
of  poplar  trees.    I  did  not  And  it  in  the  grain  fields,  and  it 
only  in  limited  numbers  in  the  low,  wa«te  places,  overgrown  wit 
It  was  very  numerous  in  alfalfa  fields,  where  it  probably  breeds,  j 
ones  of  all  sizes  were  very  numerous  in  these  fields. 

THE  YELLOW  LOCUST. 

The  only  species  of  Spineless-breasted  Locusts  {(Edipodinw) 
peared  in  destructive  numbers  in  the  San  Joaquin  Yalley  the 
season  was  the  Yellow  Locust  {Trimerotropia  psetidofasciata  S 
which  was  only  about  one-twentieth  as  abundant  as  the  De\ 
Locust.  When  I  first  came  to  the  valley  early  in  June,  this  sp< 
most  numerous  in  grain  fields,  but  after  these  had  been  har 
migrated  to  new  pastures.  In  many  places  it  was  very  destn 
the  leaves  of  grape-vines  and  low  trees,  but  it  was  very  seldc 
in  large  trees. 

The  flight  of  the  Yellow  Locust  is  more  undulating  than  ths 
Devastating  Locust,  and  is  sometimes  continued  for  long  dista 
time.  They  do  not  always  fly  in  one  direction,  against  the  win 
last-named  species  almost  invariably  does,  but  fly  in  almost  eve 
tion.  They  do  not  all  start  at  once,  but  one  will  start  up  here. 
there,  and  so  on,  each  apparently  going  entirely  independen 
others. 

Their  flight  is  sometimes  accompanied  by  a  crackling  sound, 
appear  to  produce  this  sound  at  their  pleasure  while  on  the  win 
oral  other  species  of  Spineless-breasted  Locusts  ((Edipodince) 
produce  this  sound  while  on  the  wing,  but  I  am  not  acquainte 
jingle  species  of  Spine-breasted  Locust  {Acridinw)  that  ever  pr 
similar  sound. 

The  Yellow  Locusts  are  more  frequently  found  resting  upon 
ground  than  in  any  other  situation,  but  during  the  hottest  pai 
lay  they  seek  the  shade  of  low  weeds,  grape-vines,  small  ti 
vvhich  they  usually  ascend,  but  never,  or  very  seldom,  go  very 
^ave  frequently  seen  them  feed  upon  dry  leaves,  and  they  seei 
er  feeding  u])on  these  on  the  ground  to  climbing  after  the  grei 

""  have  also  seen  them  feed  upon  a  locust  that  had  but  recen 
.1  jy  wmil'i  uv-'iaiiv  begin  upon  the  side  of  the  thorax  next  to  i 
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away  the  whole  side  and  interDal  parts  of  the  thorax,  sometimes 
ouriiig  the  greater  part  of  the  abdomen.  This  cannibalistic 
ems  to  be  indulged  in  by  all  the  different  species  of  locusts  that 
this  valley. 

several  pairs  of  Yellow  Locusts  united  in  coition  in  the  latter 
Tune,  but  did  not  succeed  in  obtaining  any  eggs,  although  I  fre- 
saw  a  female  that  had  her  abdomen  sunken  it«  whole  length 
loose  sand  in  the  grain  fields ;  after  she  had  withdrawn  her 
and  walked  away,  I  carefully  dug  up  the  earth  in  the  place 
er  abdomen  had  been  thrust  into  the  sand,  but  never  succeeded 
ning  the  eggs.  As  the  situation  chosen  by  these  females  was 
pen  fields  where  it  was  impossible  to  watch  their  movements 
ved  by  them,  it  is  quite  likely  that  my  presence  frightened  or 
ie  disturbed  them  to  such  an  extent  that  they  would  not  deposit 
gs  so  long  as  I  was  within  view  of  them.  So  long  as  I  remained 
trom  view,  the  female  Differential  Locust  would  continue  deposit- 
eggs,  that  is,  when  I  discovered  her  in  the  act  of  depositing 
ae  distance  off,  and  my  presence  was  unknown  to  her;  but,  when 
ipon  her  unawares  and  she  saw  me,  it  mattered  not  how  quickly 
jfolly  I  withdraw  myself  from  her  sight,  she  always  refused  to 
any  eggs,  after  a  certain  time  withdrawing  her  abdomen  and 
away.  Hence  I  believe  that  no  female  locust  will  deposit  her 
ten  she  is  aware  of  the  presence  of  any  person. 

OTHER   SPECIES  OF  LOCUSTS. 

;ured  eighteen  different  species  of  locusts  in  the  San  Joaquin 
luring  the  two  months  that  I  remained  in  that  valley.  Li  order 
the  comparative  abundance  of  each  of  these  species,  I  sub- 
Bwith  a  list  of  those  determined,  with  numbers  attached  show- 
Dumbers  in  which  the  locusts  of  each  species  appeared  as  com- 
ith  those  of  any  of  the  other  species.  Thus,  the  first  species  is 
ited  by  the  number  1  and  the  second  species  by  the  number  4, 
ig  that  there  were  four  specimens  of  the  latter  species  to  every 
he  former,  and  so  on  throughout  the  list : 

lezana  Scudder ....••.  1 

tixviridis  Thomas 4 

lallula  Scadder 6 

Mucida  Scadder • 8 

thoshone  Thomaia 10 

tt«Jii«toStai 10 

^  vinculata  Scudder 20 

>pi8sp.1 40 

fpis  sp.  t 50 

s  probable  var.  of  devastator TiO 

ear  atlantica 50 

*pis  sp.  T 75 

iwpurcata  Saussnre 100 

I  differentialis  Thomas 750 

8  cinereus  Scudder 1,000 

*ni$  paeudofasciata  Scudder 1,000 

devattator  Scudder 20,000 

INJXJBY  COMMITTED  BY  THE  LOCUSTS. 

r  difficult  to  give  any  idea  of  the  injury  committed  by  th,9 

San  Joaquin  Valley  the  present  season.    A  majority  of 

L  grape-vines  that  had  been  defoliated  by  them,  put  forth 

ii  of  leaves  in  the  course  of  three  or  four  weeks  from  the 
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buds  that  ordinarily  wonld  not  have  developed  until  t  lowl 

sou;  in  these  cases  the  only  injury  sustained  through  t     attacks 
locusts  was  a  partial  arrest  of.  the  growth  of  the  trees      id  v 
in  many  cases  a  loss  of  the  fruit  upon  fruit-trees  g]       -vx 

bearing. 

Grape-vines  that  had  been  stripped  of  their  leaves^  bn  and 
of  their  bark,  sent  out  new  shoots  from  the  base  of  the  vin 
inuled  part  dying  back  as  far  as  the  buds  and  bark  had  been  i 
In  cases  where  the  bark  had  been  removed  but  the  buds  luul  noi 
injured,  these  buds  developed  a  new  set  of  leaves,  and  a  new 
seemed  to  be  forming  in  those  places  where  the  old  bark  had  be 
moved. 

Several  vineyardists  plowed  under  their  young  vines  to  save 
from  receiving  further  injury  from  the  attacks  of  the  locusts,  an 
to  prevent  them  from  drying  out,  and  the  majority  of  the  vines  ti 
in  tliif;  manner,  in  the  course  of  three  or  four  weeks,  sent  up  i 
gi^owth  through  the  thin  covering  of  earth  that  had  been  thrown 
them  by  the  plow. 

The  devastations  committed  by  the  locusts  in  the  grain  fiel 
vegetable  gardens  were  in  most  cases  irreparable.     Alf^^lfift, 
in  most  cases  kept  eaten  down  so  closely  by  the  locusta  thai  iiui» 
gle  crop  of  hay  was  ^atliorod  from  them. 

NATrUAL  ENEMIES. 

Besides  sev(*ral  kinds  of  domestic  animals,  such  as  hogs,  dogs 
chickens,  ducks,  turkeys,  &c.,  1  have  also  seen  several  kinds  of  wil 
mals,  birds,  and  Insect  s])reying  upon  thelocusts.  Among  these  is  a 
grouiuMizanl,  or  sici/tj  as  it  is  commonly  called,  which  I  have 
seen  catch  a  locust  in  its  mouth,  springing  upon  it  somewhat  as 
would  spring  upon  a  mouse.  I  have  also  seen  the  following  birdf 
ing  upon  locusts:  Bullock's  oriole  {Icterus  bullockii)^  a  sparrow i 
bling  the  Eastern  Souju:  s])arrow  (Melonpiza  melodia)^  and  a  larger 
row  having  a  patch  of  red  feathers  on  the  head. 

Among  insects  I  saw  two  ditfeient  species  of  wasps  preying  ujh 
locusts.  The  most  common  species  is  the  Prionanyx  atrata.  W 
locust  takes  to  its  wings  one  of  these  wasps  will  pounce  upon  it, 
it  in  her  legs  and  bear  it  to  the  ground,  after  which  she  thmsl 
sting  into  it :  the  imrt  of  the  locust  into  which  the  sting  is  thrust 
under  side  of  the  thorax,  between  the  insertion  of  the  urst  two  p« 
le^s.  Soon  after  being  stung  the  locust  becomes  motionless,  wh( 
was]>  <^ets  astriile  of  it,  seizes  its  antenna*  with  her  jaws,  and  draj 
locust  to  \wv  burrow,  the  body  of  the  locust  being  under  and  dii 
in  the  same  direction  as  that  of  its  captor,  three  of  the  wasp's  Ic] 
ing  on  one  side  of  the  locust  and  three  on  the  other.  The  wasp  1 
the  locust  at  short  intervals  for  the  purpose  of  lindiiig  her  burrow 
which  she  returns  to  it  again  and  drags  it  a  short  distance  fartl 
the  direction  ol  her  burrow, 

I  have  seen  ui)wards  of  two  dozen  of  these  wasps  thus  draggii 
casts  to  their  l)uin»ws,  which  are  always  made  in  loose,  sandy  soi 
in  every  instance  tiie  victim  wa^«<  a  Devastating  Jjocust.  How  am 
*hey  always  sch*ct  this  species  for  their  victims  is  a  mystery,  since 
vere  always  threes  or  four  other  species  of  lo(*usts  of  the  same  siz 
.learly  of  the  same  (5olor — among  which  may  be  mentioned  the 
•olored  Locust — always  associated  with  them;  still  I  never  saw 
»*tacking  any  other  species  than  the  Devastating  Locust'. 

Vit**v  dragy'»"   *^)»*-'  '<»'*us*^  i»»^o  her  burrow  the  wasp  stations  b 
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front  of  the  latter,  ber  head  directed  flrom  it,  and  then  with  her  front 
$t  she  throws  the  dirt  into  her  bunow,  occasionally  going  into  the  lat« 
p  apparently  for  thepnrpose  of  scratching:  the  dirt  into  the  farthest 

.  of  it,  Boon  to  return  and  resume  the  tilling-up  process ;  in  this  way 
e  continues  until  the  borrow  is  filled  up  and  not  a  trace  of  it^  existence 
to  be  seen. 
In  digging  her  burrow  the  wasp  frequently  uses  her  strong  Jaws,  but 

filling  it  np  she  uses  her  feet  almost  altogether,  standing  upon  her 
?o  hind  pairs  of  feet  and  scratching  with  her  front  ones  somewhat  as 
d«     vrould ;  all  of  her  movements  are  very  rapid. 

I  r  a  single  specimen  of  another  species  of  wasp  dragging  a  De- 
inng  Locust  to  her  burrow  j  she  dragged  the  locust  into  her  burrow 

oe  manner  that  the  Priononyx  atrata  did,  as  described  abov<». 

I I  0       r  a  single  specimen  of  the  Sphex  rvjirentris  dragging  a  wiiij;- 
3ri     ji  {Ana^niis  sp.)  to  her  burrow  in  a  similar  manner.    Durinj;: 

lore  i^art  of  July  I  saw  several  pairs  of  these  JSphex  wasps  united 
a  tion  in  the  dooryard  of  the  Buhach  plantation,  wiiilc  many  of  them 
rere  lying  upon  the  ground  dead ;  these  latter  I  judged  were  males 
which  had  died  after  coition  had  taken  place. 

On  the  20th  of  Jnly  I  found  three  red  mites  attached  to  the  under  side 

jf  the  breast  of  a  Trimerotropis  sp.,  a  Spineless-breasted  Locust  having 

the  bind  wings  bluish  at  the  base.    These  mites  were  in  shai>e  like  an 

erted  tea  cup,  and  were  doubtless  thejoung  Tromhldium  locustarum  ; 

unfortunately  they  escaped  before  a  careful  examination  of  them 

I  be  made,  and  I  did  not  succeed  in  obtaining  any  additional  speci- 

nen8. 

On  the  6th  of  July  a  dipterous  larva,  about  9  millimeters  long,  issued 
h)m  an  oval  hole  in  the  side  of  the  thorax  next  the  head  of  a  Diftso- 
ieira  apurcata  which  I  had  inclosed  in  ray  cyanide  bottle ;  this  larva 
lied  before  pupating,  having  been  killed  by  the  cyanide,  as  it  was  not 
tiieovered  by  me  until  an  hour  or  more  had  elapsed  after  I  placed  the 
oeost  in  the  bottle. 

This  was  the  only  specimen  of  this  parasite  that  I  obtained,  although 
di88ect^  many  hundred  locusts  in  search  of  additional  specimens, 
•ttt  without  meeting  with  success. 

hi  a  paper  on  the  North  American  Gonopidce^  which  appeared  in  the 

tions  of  the  Connecticut  Academy  of  Natural  Sciences,  for  the 

1  of  March,  1886  (vol.  vi,  p.  389),  Dr.  S.  W.  Williston,  quoting 

Brauer,  states  that  Gonops  is  sometimes  parasitic  upon  (Edipoda 

2:eDUR  of  Spineless-breasted  Locusts).    The  only  species  of  Gonopn 

C I  have  takea  in  the  San  Joaquin  Valley  is  the  Physocephala  affinis^ 

villiston  ;  and  the  Dipterous  larva  mentioned  above  may  have  belonged 

)  this  species. 

REMEDIES. 

As  soon  as  the  locusts  began  to  appear  in  destructive  numbers  upon 
le  Buhach  plantation,  the  superintendent,  Mr.  G.  E.  Ladd,  tried  a  great 

y  means  of  destroying  them. 

Adjoining  this  plantation  on  the  west  is  an  alfalfa  field  that  literally 

ued  with  locusts;  many  of  them  found  their  way  to  the  adjacent 

upon  the  Buhach  plantation,  and  to  intercept  them  Mr.  La4ld 

a  windrow  of  drypyrethrum  stems  between  this  alfalfa  field  and^ 

row  of  trees  upon  the  plantation.    In  the  evening  many  of 

18  would  crawl  into  this  windrow  for  the  purpose  of  spending 

jxt  therein,  and  late  at  night  the  windrow  was  set  on  fire;  in  this 
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way  a  great  many  of  the  locusts  were  destroyed,  bat  a  great  many  moi^ 
passed  over  the  windrow  into  tlie  adjacent  trees. 

This  alfalfa  field  was  rolled  late  in  the  evening  with  a  heavy  woode 
roller,  but  this  did  not  kill  very  many  of  the  locusts,  although  th 
ground  was  quite  level,  but  sandy.  I  have  repeatedly  stepped  sqoaiel 
upon  a  locust  on  loose,  sandy  soil,  without  injuring  the  locust  in  th 
slightest  degree,  so  far  as  I  could  discover. 

A  small  patch  of  alfalfa  that  was  thickly  infested  with  locusts  ^ 
sprayed  with  a  solution  composed  of  1  part  of  the  kerosene  emulwonj 
gallons  kerosene,  1  gallon  water,  and  one-half  pound  of  soap)  dilute 
with  4  parts  of  water,  but  the  locusts  were  not  killed  by  it,    Tiocusl 
immersed  in  the  undiluted  emulsion  died  a  few  minutes  afterwards. 

Mr.  G.  K  Milco,  one  of  the  proprietors  of  the  Buhach  plantation,  trie 
the  experiment  of  driving  the  locusts  out  of  a  small  vegetable  garden  b 
burning  some  flowers  of  sulphur  on  the  windward  side  of  the  garden 
the  locusts  were  not  visibly  affected  by  it.    Several  other  perso 
tried  this  remedy,  but  always  with  a  like  result. 

This  remedy  might  prove  effectual  in  localities  where  the  air  is  e 
damp  and  heavy  as  to  keep  the  smoke  near  the  ground,  but  in  a  dimal 
where  the  air  is  so  light  as  it  is  in  the  San  Joaquin  Valley  in  the 
mer  time  it  will  avail  nothing,  as  the  smoke  rises  rapidly  in  the  airan 
thus  is  not  brought  in  contact  with  the  locusts  upon  the  surroun< 
vegetation. 

J^ir.  Frank  Smith,  whose  farm  adjoins  the  Buhach  plantation  on  tl 
west,  had  a  trough  of  zinc  constructed,  the  dimensions  of  which  v 
about  as  follows:  Length,  6  feet;  width,  2  feet ;  depth,  18  inches.  Tu 
was  mounted  on  runners,  and  late  in  the  evening  it  was  drawn  by 
horse  through  the  orchard;  the  bottom  of  the  trough  was  covered  to  tl 
depth  of  5  or  G  inches  with  strong  soap-suds. 

In  operating  it,  the  trough  was  drawn  beneath  a  tree  infested  wil 
locusts ;  the  tree  was  then  struck  with  a  heavy  stick  that  had 
wrapped  in  several  thicknesses  of  cloth  to  prevent  bruising  the  iiw 
by  this  operation  many  of  the  locusts  were  dislodged  from  the  treeai 
fell  into  the  soapsuds  in  the  trough,  and  after  a  certiiin  quantity 
them  had  been  thus  collected  they  were  transferred  into  grain-sacks 
afterwards  beaten  to  death  with  a  heavy  club.  In  this  manner  a  gn? 
many  of  the  locusts  were  destroyed. 

This  plan  would  have  been  more  effectual  had  there  been  two  tr6u 
instead  of  only  one,  so  that  there  could  have  been  a  trough  placed  t 
each  side  of  the  tree.    The  best  results  were  obtained  when  it  \ 
operated  very  late  at  night,  when  the  locusts  were  somewhat  stupe 
by  the  cold. 

A  reine<ly  that  has  been  very  successful  in  destroying  locusts  consia 
of  a  certain  proportion  of  bran,  arsenic,  sugar,  and  water;  these  ha' 
been  used  in  different  proportions,  but  the  one  that  appears  to  give 
Jest  results  consists  of  1  part  by  weight  of  arsenic,  1  of  sugar,  and  0 
bran,  to  which  is  added  a  sufficient  quantity  of  water  to  make  a  w 
'nash. 

This  preparation  is  usually  prepared  in  wash-tubs  or  half-barrel 
3ne  of  these  is  tilled  about  three  fourths  full  of  dr^*  bran,  and  to  this 
added  about  5  pounds  of  arsenic,  which  is  thoroughly  stirred  thrc 
he  bran  with  a  spade  or  shovel.    Five  pounds  of  sugar  is  next  thru* 
nto  a  pail,  which  is  then  tilled  with  water  and  the  sugar  stirred  nn 
t  is  dissolved,  when  this  sugar- water  is  added  to  the  bran  and  a 
•^nd  the  three  well  stirred;  more  water  is  added  and  the  stirring c 
11  li^d  until  ever    ^or*  »on  of  t}»«*  mash  becomes  thoioaghly  sata 
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it  a  teaspoonfiil  of  tbis  mash  is  placed  at  the  root  of  each  tree, 
)r  plant  infested  with  locusts,  dropping  it  in  the  shade  when  this 
done.  In  the  case  of  low  shrubs  or  plants  nothing  more  need  be 
8  the  locusts  will  find  their  way  to  the  poison,  but  when  large 
:e  treated  the  locusts  should  be  jarred  out  of  them,  or  be  driven 
h  long  poles. 

'e  known  locusts  to  be  killed  by  eating  some  of  this  mash  that 
m  put  out  over  a  week  previously.  The  poison  works  very  slowly, 
en  put  out  early  in  the  morning  will  show  but  little  effect  upon 
usts  until  quite  late  in  the  day,  A  Devastating  Locust  that  I 
ting  the  mash  at  9  o'clock  in  the  forenoon  was  still  alive  at  6  in 
niug,  but  was  dead  when  next  examined  early  the  next  morning, 
ving  a  teaspoonful  of  this  mash  to  each  grape-vine  in  the  vine- 
the  vines  being  7  or  8  feet  apart — this  will  require  about  10 
of  the  dry  bran  (and  arsenic  and  sugar  in  proportion)  to  each 
The  cost  of  the  material  will  vary,  but  should  not  exceed  50  cents 
b  acre  of  grape-vines,  including  cost  of  labor  for  mixing  and  ap- 
it.  For  orchards  the  cost  will  be  much  less  than  this, 
addition  of  sugar  to  this  mash  is  merely  for  the  purpose  of  caus- 
5  arsenic  to  adhere  to  the  particles  of  bran,  and  not  for  the  pur- 
increasing  its  attractiveness,  since  bran  is  more  attractive  to  the 
than  sugar.  This  I  have  demonstrated  to  my  own  satisfaction, 
itity  of  sugar  was  placed  upon  the  ground  contiguous  to  an  equal 
y  of  bran  mash ;  when  a  locust  came  to  the  sugar  he  would  eat  a 
'  it,  move  on  a  short  distance  and  again  take  a  few  bites  of  the 
and  continue  in  this  manner  until  he  reached  the  mash,  when  he 
settle  down,  eat  his  fill,  and  then  move  off.  The  locusts  which 
)  the  mash  before  reaching  the  sugar  would,  almost  without  ex- 
,  eat  their  fill  of  the  mash  and  then  walk  away,  but  occasionally 
aid  leave  the  mash  and  take  a  few  bites  of  the  sugar,  only  to  re- 
\  the  mash  again.  None  of  them  ate  their  fill  of  the  sugar,  but 
manifested  an  evident  preference  for  the  mash, 
mash  was  used  upon  about  300  acres  of  orchard  and  vineyard  on 
hach  plantation,  and  about  two  weeks  later  scarcely  a  living 
tvas  to  be  seen  where  they  could  have  been  counted  by  the  hun- 
eveu  thousands  before  the  poison  had  been  applied,  the  ground 
y  places  being  literally  covered  with  the  dead  bodies  of  the  slain, 
ral  other  parties  also  used  this  poisonous  mash,  and  so  far  as  I 
le  to  learn,  it  gave  entire  satisfaction  in  every  instance, 
i^ercising  only  ordinary  precautions  there  need  be  no  fear  of  en- 
ing  the  lives  of  either  man  or  any  of  the  domestic  animals  in  using 
isonous  preparation.  It  should  be  mixed  in  a  close  room  to  pre- 
e  arsenic  from  being  blown  about  by  the  wind.  There  is  no  need 
hiiig  the  arsenic  or  the  mixture  with  the  hands,  as  the  mixing 
tributiug  is  accomplished  by  means  of  spades,  shovels,  wooden 
:,  &c. 

urse  this  mixture  should  not  be  put  out  in  places  where  i)Oultry 
of  the  domestic  animals  can  gain  access  to  it.  Upon  the  Buhach 
ion  were  four  greyhounds  and  several  cats  that  were  allowed  to 
t)out  the  plantation  where  this  mixture  had  been  put  out  for  the 
?  still  at  the  time  that  I  left  the  plantation — about  four  weeks 
(K)isonou8  mixture  bad  been  put  out — not  one  of  them  had 
either  by  eating-  of  the  mixture  itself,  or  of  the  locust«  that 

ued  by  it. 
sr«  also  several  barnyard  fowls  upon  this  plantation,  but  not 
was  poisoned  from  having  eaten  locusts  that  may  have 
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foond  their  way  to  the  poultry  range  after  having  eaten  of  the  pmaoa- 
oas  mixture.  Mr.  Boyntou,  whose  farm  adjoins  the  Buhach  plantation 
on  the  west,  stated  to  me  that  many  of  the  locusts  which  had  eatoi  of 
the  poisonous  mixture  would  fall  into  an  irrigating  ditch  that  flowed 
through  his  poultry  yard,  and  many  of  the  locusts  were  thus  carried 
within  the  reach  of  his  fowls;  still  he  was  not  aware  that  any  of  the  lat- 
ter had  died  from  the  effects  of  having  eaten  of  the  poisoned  locusts. 

In  fact,  I  did  not  learn  of  a  single  instance  where  this  mixture  had 
caused  the  death  of  any  person,  nor  of  any  domestic  animal,  althooi^ 
it  was  used  very  extensively  in  many  parts  of  the  San  Joaquin  Valley. 
IS'oither  were  the  birds  killed  in  any  considerable  numbers  ftom  hav- 
ing eaten  either  of  the  mixture  itself  or  of  the  locusts  that  had  been 
poisoned  by  it.  During  the  four  weeks  following  the  putting  out  of 
this  mixture  upon  about  300  acres  of  the  Buhach  plantation,  I  fooiul 
only  about  half  a  dozen  dead  biixis  that  had  evidently  met  their  death 
through  the  agency  of  this  mixture ;  these  consisted  of  three  or  ftrar 
meadow  larks,  a  bee-bird,  and  a  field  sparrow. 

Rabbits  and  hares,  or  "jack  rabbits,"  as  they  are  commonly  called, 
were  destroyed  in  largo  numbers  by  this  mixture.  After  the  greater 
numbers  of  locusts  upon  the  Buhach  plantation  had  been  destroyed  the 
work  of  extermination  was  carried  into  a  large  patch  of  wild  suimowen 
adjoining  the  plantation  on  the  north,  and  as  one  of  the  results,  at  least 
two  dozen  hares  paid  the  penalty  with  their  lives. 

The  four  greyhounds  belonging  to  the  plantation  were  among  these 
poisoned  hares  almost  every  day;  still  I  never  saw  one  of  them  attempt 
to  feed  upon  the  i)oisoned  hares;  certain  it  is  that  not  one  of  them  met 
his  death  from  this  cause. 

As  the  mixture  is  saturated  witli  water  before  it  is  put  among  the 
plants  infested  with  locusts,  there  is  no  danger  of  its  being  blown  iHwat 
by  the  wind ;  and  there  is  also  very  little  danger  of  its  being  deposited 
upon  the  fruit  by  the  feet  of  birds  and  insects  that  may  have  alighted 
upon  the  mixture  and  afterwards  flown  to  and  alighted  upon  the  fruit 
As  the  mixture  becomes  dry  its  particles  adhere  together,  forming  a 
solid  mass  which  coukl  not  be  blown  ab(mt  by  the  wind. 

1  have  never  seen  this  i)oison(ms  mixture  used  in  grain  Helds,but 
know  of  no  reason  why  it  would  not  prove  very  effectual  in  snch  llelda. 
Great  care  should  be  exercised  in  using  it  in  alfalfa  fields,  but  if  it  were 
placed  upon  small  pieces  of  boards  it  could  doubtless  be  used  with  en- 
tire safety  in  such  fields;  but  of  course  it  would  not  be  safe  to  pasture 
any  animal  in  such  ticlds,  even  after  the  i)oison  had  been  removed. 

Where  it  is  desired  to  destroy  locusts  infesting  trees  or  shrubs  in 
places  where  it  would  not  be  safe  to  use  the  poisonous  mixture  dei    ibed 
above,  this  can  be  accomplished  by  placing  blankets  upon  the  gn     i 
beneath  the  tree  or  shrub  and  si)raying  the  latter  with  a  solution  o 
])osed  of  I  pound  of  buhach  thoroughly  stirred  in  10  gallons  of  water 
This  solution  will  be  more  etVectual  if  2  or  3  ])Ounds  of  glucose  isad* 
to  it,  lirst  dissolving  the  glucose  in  hot  water;  the  addition  of  the  giu 
cose  is  for  the  purpose  of  causing  the  solution  to  adhere  more  firmly  t( 
the  bodies  of  tin?  locusts,  while  its  ])iesence  does  not  appear  to  have 
injurious  elfect  ui)on  the  leaves  of  such  trees  as  the  Cai'olina  Po| 

The  best  time  for  aj)])lying  this  sohition  is  late  at  night,  aud  thesuxiei 
the  night  the  more  eii'ect  the  solution  will  have  upon  the  locusts.  las 
ew  minutes  after  it  is  applied  the  locusts  will  begin  to  drop  down  upon 
he  blanket  placed  under  the  tree,  and  in  the  course  of  half  an  hoar  all 
>f  the  locusts  that  have  been  touched  by  the  solution  will  be  lying  upor 
'hf>  blaitl^et  in  p  uerfectl;^  heh>i^s  condition^  when  they  cau  eaiily  he 
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One  way  of  accomplishing  this  is  to  gather  the  locusts  in  a 
y\  the  latter  with  straw  and  then  set  fire  to  it;  or  they  may  be 
in  grain  sacks  and  iinmerised  in  scalding-hot  water  until  life 
ncc,  after  which  tlioy  may  bo  fed  to  hogs  or  to  poultry, 
of  the  best  nozzles  that  I  have  ever  used  for  spraying  this  solu- 
.  the  *' Cyclone"  nozzle,  originally  introduced  by  the  Department 
riculture.  It  throws  a  very  fine  spray,  and  by  its  use  the  upper 
I  as  the  under  snrface  of  the  leaves  can  be  directly  sprayed — an 
that  could  not  be  attained  in  using  the  old  ^'San  Jos^"  nozzle, 
threw  a  spray  from  its  end  instead  of  from  one  of  its  aides. 


RT  ON  THE  ABUNDANCE  OF  THE  ROCKY  MOUNTAIN  LOCUST 

IN  1885. 

By  Lawrence  Brunkr,  Special  Agent, 

Wkst  Point,  Nebr.,  August  20,  1886. 

Herewith  is  submitted  a  report  of  my  recent  visit  to  the  raUey  of  the  Lower 
itone  River  of  Easter o  Montaua  and  the  adjoining  portions  of  Northwest  Da- 
rhere  it  was  reported  the  *' grasshopper '^  or  Migratory  Locust  (Melanoplui 
)  had  appeared  iu  injurious  numbers. 

trip  was  taken  under  your  direction  for  the  purpose  of  ascertaining  the  trutli- 
of  these  reports,  and  if  possible  to  predict  for  the  future. 

ill  be  seen  by  the  accoiiipanyiug  notes,  I  lirst  visited  Gleudive,  Mont.,  fix>m 
point  I  worked  down  the  Yellowstone  Valley  to  its  junction  with  that  of  the 
ri  at  Fort  Bnford.  From  here,  along  the  latter,  to  Bismarck,  and  thence  across 
fto  Harold,  on  the  Dakota  Central  branch  of  the  Chicago  and  Northwestern 
ul. 
/"erv  respectfully, 

LAWRENCE  BRUNER. 

C.   V.    RiLKY, 

United  States  Entomologist^  WashingtoUj  D.  C 

first  Rocky  Mountain  Locusts  observed  on  this  trip  were  seen  to- 
luly  29)  at  a  point  about  80  miles  east  of  Glendive,  Mont.  They 
quite  luimerous  and  were  observed,  as  the  train  sped  by,  to  hop 
from  the  side  of  the  railroad  track  where  they  appeared  to  have 
egated  for  the  purpose  of  feeding  upon  the  rank  vegetation  which 
I  upon  the  loosened  soil  of  the  road-bed. 

3n  going  out  in  the  streets  of  Glendive,  on  the  morning  of  the 
instant,  I  observed  larj^c  numbers  of  several  species  of  locusts 
the  ground  and  amon^  the  scant  herbage.  Some  of  these,  about 
?rere  of  the  migratory  kind  and  appeared  in  excellent  health, 
emaining  half  was  composed  of  the  Lesser  Locust  (Melanoplvs  at- 
,  the    Ked-thighed  Locust  [M,  femurruhrum)  and  other  native 

By  making  inquiries  I  ascertained  that  elsewhere  they  were 
ly  numerous  and  at  some  i)laces  far  more  numerous  even  than 
were  there. 

e  peculiarity  which  1  noticed  in  connection  with  the  locust  visita- 
here  this  season  is  the  presence  of  every  other  species  of  locust 
B  to  occur  in  this  region  in  equally  large  numbers  with  the  de- 
Uve species  (that  is,  as  the  term  **  destructive  species"  is  generally 

)d).    Even  s[)ecie^  which  have  hitherto  been  considered  as  rare 

DoiDts  in  the  West  are  this  year  present  in  comparatively  large 

as,  for  exiimi>le,  Boopcdon  nnbUnm^  Melanoplus  infantilis  and 

I  pulchclla  (the  latter  an  uudescribed  species,  which  is  only 
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known  to  occur  in  the  Yellowstone  Valley,  where  it  feeds  exdnsivelj 
iipyn  the  white  sage,  Eurotia  Janata). 

In  visitiii<?  tlie  rcfjions  about  the  noip^lihorhood  of  Glendivo,  Ifonnd 
the  locusts  equally  numerous  on  the  lowlands  and  highlands,  as  wellas 
on  the  hill-sides. 

The  various  species  of  Melanoplus  falling  in  the  same  groap  with 
ftpretus  and  atlanis  are  more  partial  to  localities  where  the  vegetatiouii; 
somewhat  rank,  and  conseqnently  tenderer  than  the  growths  upon  the 
higher  slopes  and  ])l«iteaus,  than  they  are  to  the  more  elevated  and 
open  tracts  where  the  grasses  and  herbage  are  short  and  rather  dry. 
riirough  inquiries  it  was  ascertained  that  locusts  of  all  kinds  are  equally 
numerous  up  the  valh\v  to  the  mouth  of  Powder  River,  or  perhaps  even 
to  that  of  the  Tongue  Hi  ver  at  Miles  City.  So  persistent  and  namei 
are  they  at  O'Falhurs  Creek  that  they  have  almost  denuded  therangw 
of  grass,  and  the  cattlemen  ot*  that  neighborhood  contemplate  mo^ 
tWiT  stock  to  adjacent  ranges  for  feed.  This  wholesale  destruction oi 
the  bunch  and  buli'alo  grasses  is  mainly  due  to  the  work  of  "natives" 
rather  than  to  the  3Iigratory  and  Lesser  Locust.  In  fact  the  grass  over 
a  considerable  portion  of  Northwestern  Dakota  and  Eastern  Montana iii 
greatly  damaged  and  in  many  places  entirely  eaten  away.  To  bemoie 
ex)>licit,  the  region  embraces  in  Montana  between  the  Missouri  aad 
Yellowstone  Kivers  to  about  the  one  hundred  and  eighth  meridian,  and 
the  adjacent  i)art  of  Dakota  to  about  the  one  hundred  and  second  me- 
lidian.  As  a  proof  of  the  great  destruction  in  this  direction,  we  need 
but  state  that  the  surface  of  the  ground  throughout  all  parts  of  this 
area  is  strewn  with  the  small  elongate  pellets  of  their  excrement,  which 
in  some  places  entirely  cover  the  ground,  and  in  others,  where  the  niu 
have  washed  them  together  in  heaps,  a  half  of  an  inch  or  more  in  depth. 

The  locusts  have  also  been  quite  (lestructive  to  gardens  and  fields  ot 
small  grain  at  various  points  along  the  Yellowstone  River  betw 
Glendive  and  Fort  Buford ;  also  at  Wolf  Point  and  Poplar  Biver  Agenqr, 
while  a  little  injury  was  also  occasioned  by.  them  on  the  Little  Haddj 
and  at  Grinell's— the  former  22  and  the  latter  05  miles  below  Port  Bufori 
on  the  Missouri.  This  injury  to  vegetables  and  grain  was  done  chiell} 
by  M.  tsprctua^  M,  atlaim^  and  Camniila  pellucida^  while  the  injury  to  tlM 
grasses  can  be  attributed  mainly  to  the  other  species  common  to  tlu 
region. 

During  the  time  which  was  spent  in  this  region  locusts  were  sc 
the  air  at  difi'erent  localities  and  intervals  wherever  I  happened  uii> 
when  the  wind  was  blowing  from  some  point  in  the  north  (including  al 
directions  between  east  and  west) ;  but  at  no  time  were  their  flight 
very  extensive  or  the  numbers  seen  great.    As  near  as  I  could  learn  b; 
inquiry  at  various  points  along  the  line  of  my  travels,  there  were 
few  flights  prior  to  July  29,  on  which  date  they  were  first  observed 
the  air  at  Glendive,  at  which  time  they  were  moving  in  an  easterly ; 
southeasterly  <lirection.    This  was  also  the  day  when  I  observed 
s])(»cies — probably  the  advance  guard  of  those  which  left  the  regw? 
about  Glendive  in  the  forenoon. 

As  will  be  seen  by  reference  to  the  notes  of  the  trip,  which  are  t 
scribed  and  sent  herewith,  locusts  were  observed  in  tiie  air  at  va 
points  within  and  adjoining  the  district  mapped  out,  all  of  which,  wi 
')ut  a  single  exception  (when  they  moved  southwest),  were  moving  soa 
ward  and  eastward ;  so  it  will  not  appear  at  all  strange  when  it  is  le 
« hat  they  have  spread  over  all  the  region  in  ]>akota  as  far  south  as 
Big  Cheyenne  Kiver  and  as  far  east  as  the  James  River.    This  scatin 
ing  has  all  occurred  within  the  ])ast  three  weeks,  and  that,  too,  wJ 
•.iio.  T-r-Qiiiiif    viivU  wAif   "^^trary.    This  course  is  liable  to  be  oou 


REPOBT   OP   THE   ENTOMOLOGIST.  305 

from  now  on  nntil  into  the  middle  of  September,  when  localities 
eh  more  widely  removed  from  the  breeding  center  will  be  reached. 
Jp  to  the  time  of  my  leaving  the  locost  area  indicated  no  eggs  had 
Deeu  deposited  by  the  Rocky  Mountain  species,  that  I  heard  of,  but 
dmeus  were  seen  in  coitu  at  all  points  where  the  species  were  ob- 
ved  after  August  1.    From  this  fact  as  a  basis  it  will  be  safe  to  pre- 
;t  a  general  deposition  of  eggs  over  the  entire  area  visited  and  still 
H>     visited  by  the  advancing  flights.    By  referring  to  the  records  for 
l^ears  in  the  United  States  Signal  Office  at  Bismarck,  Dak.,  it  was 
tained  that  the  prevailing  wind  in  that  region  changes  from  the 
and  southeast  to  the  northwest  about  the  middle  of  August ;  and 
b  consequence  from  this  time  on  we  may  expect  more  northwest  winds 
we  have  thus  far  had  since  the  locusts  began  their  southward 
nts,  and  as  a  natural  result  a  continuation  of  this  movement  is 
le  anticipated.    Now,  it  depends  altogether  upon  the  weather  and  i 
1     ( of  winds  henceforth  this  season  whether  or  not  any  of  these  are  so 
to  mass  the  locusts  at  some  particular  locality,  and  thereby 
m  m  uamage  to  the  corn  crop, 
rue  probabiUties  now  are  that  M.  spretus  will  hatch  in  moderate  num- 
tos  throughout  the  region  this  year  overrun,  and,  in  addition,  through- 
out the  greater  part  of  Dakota,  as  well  as  parts  of  Northern  Nebraska 
ad  Noithwest  Iowa.    Of  course,  when  they  have  been  spread  over  so 
otended  an  area,  there  can  but  little  harm  emanate  from  the  com- 
pintively  small  swarm  which  produced  them.    The  only  chance  now 
of  ii^ary  from  locust  swarms  next  year  is  in  the  possible  accumulation 
of  numbers  during  the  present  fall,  while  they  are  still  moving,  and 
More  the  i      3rity  of  their  eggs  have  been  deposited,  or  in  a  like  ac- 
ammlatic        mr  the  young  of  next  year's  hatching  have  become  fledged 
ad  begun  iw     flights.    Bach  a  state  of  affairs  can  only  come  to  pass 
\&  the  aid  of     tremely  favorable  circumstances,  and  when  we  take  into 
i<     cue  numerous  adverse  agencies  which  in  ordinary  years 
a<       u     I  promote  the  highest  possible  development  of  the  spe- 
we      ed  not  fear  any  such  calamity.    The  chances  for  such  an  in- 
are  diminished  at  least  one-fourth  by  the  fMst  of  the  summer  thus 
tog  been  a  rather  exceptionally  humid  one,  and  the  chances  are 
tSOi  will  continue  similarly  wet,  which,  if  followed  by  an  open 
Q  have  the  same  effect  upon  the  hatching  of  the  eggs  as  did 
1 01  i»76-'77. 

f3BK5t  particularly  noticed  this  year  is  the  comparatively  few  para- 

»f  every  species  that  are  known  to  destroy  this  and  other  locusts. 

lue  in  Montana  and  Dakota  I  became  interested  in  no  small  degree 

1         ing  the  almost  total  absence  of  certain  parasites  which  had  been 

1  m  the  same  localities  several  years  ago  in  rather  large  numbers. 

I       "efore  took  particular  pains  to  watch  for  these  beneficial  insects, 

,  as  a  result  of  these  observations,  I  am  sorry  to  say  there  is  but 

le  need  of  looking  to  this  quarter  for  aid  in  checking  the  already 

tly  advancing  increase  of  locusts  in  Montana  and  Northwest  Da- 

t      coming  summer.    This  scarcity  of  these  natural  aids  of  man  in 

direction  can  be  attributed  to  no  other  cause  than  the 

uiy  i        ms  of  1882,  1883,  and  1884  in  this  particular  region,  in 

ction  wi      the  absence  of  the  Eocky  Mountain  Locust  from  the 

'  portion  of  the  country  since  1878.    All  these  parasites  appear 

ive  best,  and  many  of  them,  on  account  of  their  delicate  structure, 

ly  dependent  for  their  development  upon  a  considerable  amount 

^y.    The  present  wet  summer  may,  however,  have  a  tendency 

their  numbers  again. 
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One  feature  of  this  year's  stonns  in  the  valley  of  the  YeUowstone  and 
Missoari  Bivers  was  the  great  amount  of  large  hailstones  which  M  and 
destroyed  many  locusts.  Some  of  these  hail-storms  were  so  severe  tiuit 
for  several  days  after  they  had  occurred  dead  locusts  by  the  hundxeds 
were  to  be  found  upon  the  prairies.  These  storms  were  also  iiyniioni 
to  crops^far  more  so  than  the  locusts  would  have  been  that  werekilled 
by  them.  The  great  amount  of  rain  which  fell,  on  the  other  hand,  was 
the  means  of  producing  a  greatly-increased  crop  of  grasses  upon  the 
prairies,  which  otherwise  must  have  been  almost  entiraly  devoured. 

Next  to  the  Bocky  Mountain  Locust  the  species  most  to  be  fisared  in 
this  region  is  the  Lesser  Locust,  MeUmoplus  atlanis^  Biley,  which  in 
many  places  was  seen  in  numbers  fuUy  twice  as  great  as  tlie  former. 
The  species  here  diii'ers  from  the  ty])ical  specimens  of  the  East  in  the 
color  of  the  posterior  tibiae.  Those  of  the  East  invariably  haveihei6 
members  reddish,  while  most  of  those  occurring  here  have  them  gma* 
ish-blue.  The  fTorthwestem  specimens  are  also  somewhat  itn^f  ui 
have  a  brighter,  healthier  appearance  than  do  those  of  their  fitsten 
kindred.  Otherwise  there  a[)pcars  to  be  no  difference  in  the  spedfli  u 
found  in  the  two  widely-separated  districts.  This  species,  althoofh 
congregating  in  great  numbera  at  various  points^  was  not  observed  t9 
accompany  M,  spretus  in  its  flights ;  neither  was  it  noticed  to  migfill 
separately  by  flight.  The  species  in  its  habits  is  quite  similar  to  fliat 
of  M,  spretus  in  many  respects,  while  in  others  it  differs  from  those  d 
that  insect.  For  example,  it  seldom,  if  ever,  deserts  tracts  of  rank  or 
succulent  vegetation  for  the  higher,  couiparatively  barren  hill-topSyai 
does  spretus  at  times,  neither  does  it  choose  open  localities  tor  thedf^O' 
sition  of  its  eggs,  but  [>refers  to  hide  them  among  the  grasses  on  rattur 
moist  than  dry  ground,  in  this  resi)ect  imitating  the  habits  otM,  fmUKh 
ruhrum  and  M,  bivittata. 

Camnula pellucida  {(Edipodu  atrox),  one  of  the  destructive  Galil'o 
species,  has  also  become  a  very  numerous  species  in  the  valley  of 
Yellowstone  and  Upper  Missouri  liivcrs,  and  if  it  continue  to  ine 
and  spread  as  rapidly  during  the  next  five  years  as  it  has  durins 
past  five  years,  it  will  al^o  become  a  plague  on  the  eastern  sh 
the  Rocky  Mountains,  as  it  has  been  in  times  past  on  the  Pacific 
Three  years  ago  the  species  was  iirst  seen  by  me  in  the  valley  oi 
Yellowstone  at  Livingston,  and  two  years  previous  in  the  valley  of 
Gallatin,  Madison,  Jeflersou,  Big  Hole,  and  Prickly  Pear  Bive       u 
has  now  reached  eastward  to  a  point  below  the  juncdon  of  the  lei 
stone  with  the  Missouri  at  Fort  Buford.    It  has  also  been  observed  m 
me  throughout  the  Snake  Kiver  country,  in  the  Salt  Lake  Valley  i 
also  the  valleys  of  the  streams  of  Colorado,  Wyoming,  and  New      m? 
ico.   From  its  habit  of  frequenting  rather  low  grounds  among  rank  ^ 
etation,  and  the  comparative  ease  with  which  it  adapts  itself  to 
various  conditions  of  clinnite,  there  is  some  danger  of  its  becoming] 
manently  acclimated  throughout  the  Missouri  and  Mississippi  Yalieya 
If  this  should  be  the  case,  some  damage  to  crops  must  annuidly  z 
therefrom. 

Aside  from  these  three  species,  there  probably  never  need  be 
fears  of  injuries  from  locusts  in  this  region  in  question,  unless  it  si 
je  occasioned  by  MeUmoplus  devuHtnior^  the  locust  which  has  been 
occasion  of  some  damage  to  cro])s  in  Northern  California  and  Souti 
Oregon  during  the  xirescnt  year.    This  insect  also  occui's  in  the  TTp] 
Yellowstone  Valley,  and  if  circumstances  should  favor  its  iuerei 
^"^cient  numbers,  it  too  would  become  injurious. 

i  11  ♦he  n»"'i'"iing  >''^  vAWO  '  native  species,"  with  but  few  except 
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UbI  to  wild  groand,  and  but  seldom  venture  apon  coltivated 
Their  food  consists  of  vrild  grasses  and  weeds  which  grow 
*om  caltivation — ^in  fact  many  of  these  locusts  are  partial  to  a 
me  or  some  special  group  of  plants  upon  which  they  feed  to  the 
>n  of  all  others.  Of  these  species  there  are  many,  all  of  which 
re  or  less  variable  according  to  their  distribution  with  reference 
nde,  altitude,  and  climatic  conditions ;  and  to  note  these  varia- 
)    \  of  the  most  interesting  features  to  the  student  of  this  family 

is  Dnei  report,  all  that  I  have  to  say  in  reference  to  ftiture  proba- 
is  that  there  do  not  appear  to  be  any  indications  of  immediate 
,  although  if  there  should  be  a  succession  of  a  few  more  years 
rable  to  the  increase  of  this  group  of  insects  as  have  been  the 
ree  or  four,  there  is  need  to  fear  another  general  locust  scourge, 
er  favorable  these  conditions  should  prove,  there  never  can  be 

such  a  ^neral  and  destructive  spread  of  locusts  as  the  country 

i  during  the  years  1873-^77,  inclusive,  for  reasons  which  there 

teea       present  of  discussing.    That  the  several  species  of  de- 

7e  locusts  are  now  on  the  increase  throughout  the  Biocky  Mount- 

1  and  portions  of  the  Northwest  is  quite  evident,  firom  the 

-^•^     u     1      reports  to  that  effect  are  continually  being  received 

r    x      -nous  of  t^ose  regions ;  and  that  the  "  native''  species, 

as  various  insects,  are  likewise  on  the  steady  increase  is  also 
;,  since  the  causes  which  permit  of  the  one's  increase  will  also 
T  fftvor  that  of  others  of  like  nature. 

sferring  to  the  following  list  of  locusts  which  were  noticed  in 
lumbers  than  usual  while  in  the  Northwest  this  time,  it  will  not 
rising  that  much  injury  was  done  to  the  grasses  upon  the  ranges ; 
contrary,  the  surprise  will  be  that  every  spear  of  grass  was  not 
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NOTES  ON  LOCUSTS  AT  AND  ABOUT  VOLBOX.  OAL 

By  Albert  Kosbelb. 

Alameda,  Gal.,  August  6, 1885. 

Dear  Sir:  Id  accordance  with  your  instractions,  I  weut  to  Folsom, 
whence  I  could  visit  the  place  of  the  Natoma  Water  and  Mining  Com- 
pany, which  company  hau  done  the  most  in  the  destraction  of  locasts. 
I  also  visited  other  places  along  the  foot-hills,  especially  White  Bock 
and  its  surroundings,  which  are  known  everywhere  as  the  breeding- 
grounds  of  the  locusts.  The  Indians  visit  this  place  yearly  for  the  par 
pose  of  laying  in  a  supply  of  locusts. 

It  will  not  be  necessary  to  relate  in  detail  the  mode  in  which  locostB 
are  collected  by  the  Indians,  but,  in  brief,  it  may  be  said  that  a  fonnel- 
shaped  hole  is  made  in  the  ground,  the  walls  of  which  are  smoothed 
with  clay,  and  the  insects  are  then  driven  into  it  and  killed  with  boiliBg 
water,  after  which  they  are  dried,  and  thus  may  be  preserved  for  nee  at 
any  time.    The  water  is  heated  by  plunging  hot  stones  into  it. 

All  these  places,  where  the  locusts  were  so  destructive,  are  sitoated 
just  along  the  foot-hills  of  the  Sierra  Nevada.  These  hiUs  are  geneieily 
bare  and  very  dry.  The  best  breeding-place  I  have  seen  (White  BoA) 
consists  of  hills  from  100  to  150  feet  in  height,  entirely  destitute  of  tiees 
and  shrubbery,  rocky  on  some  of  the  highest  parts,  with  red,  eaidf 
soil,  which  in  most  places  is  only  a  few  inches  deep,  resting  on  edid 
rock,  the  greatest  number  of  locusts  always  issuing  in  such  places. 

The  Natoma  Water  and  Mining  Company's  land  lies  aboat  5  miks 
west  of  this.    This  company  owns  8,700  acres.    About  3,360  aora 
this  are  under  cultivation;  200  in  fruit  orchard,  consisting  of  p 
peach,  and  pear  trees ;  1,950  in  vineyards,  and  1,200  in  grain;  thei 
is  broken  and  waste  land.    On  the  eastern  side  this  laud  rises  to  U 
in  height,  sparingly  covered  with  oaks,  and  well  situated  for  bre     me- 
grounds ;  yet  the  most  of  the  young  locusts  have  hatched  betwe 
and  the  vineyard,  on  a  bare  slope.   Many  trees  and  shrubs  growaloi 
river  to  the  west,  and  very  few  locusts  were  ever  notic^  there;  iw 
they  appeared  about  the  middle  of  March  in  large  numbers  al 
roods,  and  especially  along  the  railroad,  which  runs  through 
grounds,  and  were  noticed  especially  issuing  after  every  rain.    . 
began  to  migrate  about  the  middle  of  April,  and  were  then  from  tiuw 
eighths  to  five-eighths  of  an  inch  in  length.    The  Natoma  (ompany 
oDce  set  to  work  to  <lestroy  them.  Along  the  roads  and  on  the  waste  lana 
straw  was  set  on  fire,  as  the  "  hoppers"  continually  came  anew  from  thi 
hills.    This  fire  was  kept  up  or  renewed  every  few  days  until  about  the 
middle  of  April,  when  the  insects  became  winged.    Each  new  swarna 
would  feed  on  its  dead  and  roasted  companions,  and  if  a  living  indi 
vidual  were  unable  to  rise,  a  half-dozen  locusts  would  at  once  jumx)atit 
and  in  less  than  five  minutes  nothing  but  the  legs  would  be  left.    Mei 
especially  employed  for  the  purpose  placed  straw  along  the  waste  laec 
and  along  the  roads,  drove  the  insects  into  it,  and  set  it  on  fire  on  botl 
sides.    In  this  way  large  quantities  of  locusts  were  destroyed. 

A  channel  about  10  feet  wide  runs  along  the  eastern  part  of  theei 
.ands,  and  as  the  movement  of  the  locusts  was  such  that  nothing  ooali 
[linder  it,  they  jumi>ed  right  into  the  water  all  along  this  channel|  \ 
yere  swept  down-stream,  to  be  collected  in  traps  constracted  for  t 
>nrpose.    The  traps  were  made  of  a  box  G  feet  long,  3  feet  broad,  &u 
'  re  At  hi^h,  "^^^  strong  screens  on  the  /sides  to  allow  the  water  to 
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*ap8  were  placed  along  the  side  of  the  channel.    A  board  ran 
he  channel  at  an  angle  of  aboat  45^,  and  2  inches  below  the 

In  this  way  all  the  hoppers  were  swept  into  the  box,  and  men 
ntinaally  at  work  taking  them  oat  into  bags.    In  this  way  200 

the  insects  were  collected,  or  abont  20  tons,  and  4,500  were 

to  a  pound.  More  than  twice  this  nnmber  were  destroyed  by 
be  expenses  of  collecting  them  in  the  ditch  were  $200,  while 
'  destroying  them  by  fire  amoonted  to  $3,000 ;  and  yet  no  one, 
ig  the  numbers  that  remained  in  June,  would  have  supposed 
ly  ever  had  been  molested, 
little  could  be  done  after  the  locusts  became  winged.    The  best 

and  that  very  good,  in  destroying  them  in  this  State  was  by  a 

everywhere  used  in  July,  viz,  by  the  use  of  a  mixture  of  1  part 

3  parts  bran,  moistened  with  sirup  diluted  in  water.    In 

ice  of  this,  from  75  to  100  dead  insects  were  counted  inside  of 

8  after  it  had  been  set  out,  on  every  place  in  which  the  poison 
n  left,  and  a  few  days  afterward  about  a  quart  of  tiiem  was  seen 
r  interval  of  about  10  feet.  This  poison  was  only  made  use  of 
Tatoma  company  amongst  young  and  non-bearing  vines,  as  there 
>e  great  danger  in  using  it  amongst  bearing  plants,  since  the 
will  idwa3'8  give  out  a  brown  substance  after  eating  it  and  soil 
ing  around  them,  and  as  there  is  no  rain  to  wash  it  from  the 
might  have  serious  effects.  It  should  be  kept  away  from  bear- 
its,  or  if  it  is  used  there  no  use  should  be  made  of  the  grapes, 
inged  insects  began  to  leave  their  feeding-ground  at  the  begin- 
J^y^  although  large  numbers  were  still  in  the  Natoma  vine- 
hen  I  left  there  (July  28),  but  none  in  the  fruit  orchards.  They 
[)egan  to  migrate  durin^the  hottest  part  of  the  day,  from  10  to 
ally  letting  themselves  oe  driven  with  the  wind  at  first,  and 
ittle  while  turning  against  it,  to  rise  not  in  swarms,  but  always 
,  more  like  a  snow-storm ;  those  going  high  are  soon  lost  out  of 
rhey  were  observed  going  south,  in  this  way,  when  a  mild  wind 
wing  from  the  southeast,  during  several  days  after  the  middle 

They  could  be  seen  at  and  after  midday  by  looking  closely 
:ecting  the  eye  from  the  sun,  some  as  low  as  50  feet,  and  others 
npossible  to  tell  how  high.  Looking  through  the  opera-glass 
d  be  seen  passing  at  every  moment. 

tiapman,  of  White  Eock,  told  me  that  late  in  October,  last  year, 
arly  half  way  up  in  the  Sierra  Nevada  Mountains,  one  evening, 
tie  while  he  saw  one  of  these  hoppers  come  straight  down  as  if 

clouds,  but  none  could  be  observed  flying  about.  This  would 
at  they  sometimes  must  rise  very  high. 

this  year  they  had  already  hatched  early  in  March,  they  ap- 

newhat  later  last  year,  not  before  the  end  of  April,  and  chiefly 
vVIiite  Rock,  There  they  then  destroyed  everything,  as  they 
i  all  summer,  while  this  season  they  disappeared  as  soon  as  they 
winged,  and  on  my  visit  to  that  place  (July  14  and  15),  I  was 
u  no  locusts  were  around.    I  visited  all  those  bare  hills  2  miles 

t  and  6  miles  to  the  south,  and  found  the  locusts  still  scattered 

■e:  but  in  the  valleys,  where  some  water  and  green  grass  could 

they  were  still  very  numerous ;  even  all  the  dry  grass  was 

Aiill  of  them,  feeding  on  the  seeds  as  well  as  on  all  the  dry  plants. 

'OSS  Clarksville  and  over  the  woody  hills  toward  Miurble 

M.         d  them  plentiful,  feeding  on  leaves  of  the  various  oaks 

oyihing  green.    I  have  seen  a  large  patch  of  pines  {Finns 

most  entirely  stripped  of  their  leaves,  but  the  most  of  the 
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lenves  were  lying  on  the  groand,  as  the  locusts  nip  them  off 
branch. 

Marble  Valley  is  situated  between  woody  hills,  and  here  the  locast 
yVid  also  a  great  deal  of  damage.    Higher  up  in  the  hills,  about  18  mile 
above  or  east  of  Folsom,  along  the  American  Elver  and  north  to  tii 
Contral  Pacific  Kailroad,  I  was  told  everywhere,  during  my  tripin  tbi 
direction,  that  the  locusts  appeared  only  occasionally  in  small  places,  bi 
here  the  woods  are  plentifolly  filled  with  them.    The  Natoma  compao; 
after  all  its  praiseworthy  efforts  to  destroy  them,  loses  nearly  every  UiiDj 
The  pear  trees  were  nearly  stripped  of  their  leaves,  but  the  fruit  was  i 
much  ii]\jured ;  the  loss  is  about  4  tons  out  of  60.    Out  of  15  tons  of  i 
cots  they  lost  one-third.   Fifteen  acresof  peaches  are  nearly  all  dc     m 
and  nothing  is  left  but  a  mass  of  stones  lying  on  the  ground;  on 
trees  the  foliage  has  not  been  much  iigured.    The  loss  of  plums  is  shxa 
the  young  trees  were  stripped  altogether.    Ooming  to  the  viney: 
here  it  looks  bad ;  hundreds  of  acres  of  young  plants  look  as  if  d 
with  not  a  leaf  left,  and  where  they  cannot  be  irrigated  many  of 
must  die,  since  they  have  no  protection  from  the  hot  sun  above,  ana  i 
rain  to  be  looked  for  for  the  next  three  months. 

As  the  insects  marched  in  a  body,  in  no  particular  direction^ 
as  tiiere  was  food,  they  sometimes  left  a  spot  uniivjured.    The  ola  p 
were  eaten  out  from  below  and  from  the  inside,  while  the  ins     a  i 
yet  unwinged,  but  afterward  they  were  eaten  m>m  the  top  ana  <     m 
Thus  on  trees  the  upper  parts  looked  the  most  bare.    The  pedio 
grapes  were  cut  off,  and  the  ground  was  full  of  grapea,  or  they  ^ 
still  hanging  in  a  dried  condition  on  the  plants.    Owing  to  Uie  pL 
being  nearly  leafless  the  grapes  were  burned  by  the  hot  son,  and  aocor 
ing  to  the  last  account  I  have  heard,  vf  ry  little  will  be  saved  out  of 
1,300  acres  of  bearing  plants. 

As  to  the  enemies  of  the  locusts,  I  have  found  no  parasites  on  tl 
except  the  flies  already  sent  to  you.    I  have  brought  along  seve    . 
dred  locusts,  but  apparently  very  few  of  them  are  parasitized,    i 
often  watched  the  Tachina  flies  and  their  manner  oi  laying  eggs  on 
locusts.    They  are  ver>'  restless,  and  every  time  a  *'  hopper"  gets  on 
wing  they  will  attempt  to  get  between  the  wings.    I  have  held  my  i 
sect  net  in  front  of  me.  folded,  where  they  would  sit  on  it,  and  by  i 
ing  along  slowly  I  could  notice  them  nicely  going  for  every  locust 
flew  up,  and  returning  again  after  their  attempt.    Generally  tixe  hopp 
will  let  himself  dro])  as  soon  as  the  tly  get«  between  his  wings,  and  n 
the  fly  off  with  his  legs.    These  fii<*8  are  found  everj^  where  where  tl 
<'  hoppers '''  are,  yet  not  in  very  great  numbers,  although  the  ground  l) 
neath  the  fruit  trees  at  Natoma  was  full  of  their  pupsB,  and  allthe  'M 
pers''  which  were  here  dead  by  the  thousands  were  destroyed  by 

At  White  RoaU  tlie  locusts  died  by  tons  during  May,  but  I  w      i 
able  to  find  oat  the  reason.    They  would  sneak  into  any  shady  j 
under  houses,  in  cellars,  under  boards,  &c.,  and  die.    The  air  wasn 
«f  the  bad  smell  from  the  decaying  insects.    All  the  wells  and  holes  we 
:'ull  of  them ;  they  were  so  abundant  that  they  had  to  be  shoveled  awi 
rom  the  entrances  to  the  houses.    Mr.  Chapman^  who  had  1,000  fowl 
"^00  of  which  were  turkeys,  had  fed  tliem  and  his  pigs  besides  on  nothii 
iit  locusts  for  five  weeks.    Two  hundred  of  tin*  lurkeys  died  from 
'ffects  of  eating  them ;  their  crops  were  found  dried  up.    I  have  exai 
ned  tJie  ground  carefully  wherever  the  locusts  died  in  such  numbei 
tud  have  found  some  of  the  dipterous  pupa),  yet  not  sufficient  to  pra 
hat  they  were  th(^  destroyers.    Still,  everything  had  been  scratclii 
j«rAr  uj}i\  aypir  hy  Oie  h'luijfry  i'^wls  alter  the  hoppers  hadleft  Tl 
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may  have  been  some  other  cause  besides  the  flies,  but  it  was  not  hunger, 
for  at  that  time  plenty  of  food  was  left. 

The  CkiUoid  which  I  have  already  sent  you  seems  to  be  parasitic  on 
the  Dipterous  larvsB  while  they  are  still  in  the  locust.  This  will  be  easier 
for  you  to  decide.  I  am  only  certain  that  they  were  inside  of  the  'hop- 
pers and  came  out  with  the  Dipterous  larvae  issuing  firom  their  pupae. 
Siuce  that  was  sent  two  more  have  been  bred  from  Dipterous  pupsB  ob- 
Uioed  from  the  'hoppers. 

When  infected  with  Dipterous  larvae  the  'hoppers  lose  the  power  of 
their  wings,  or  do  not  make  use  of  them  as  in  the  healthy  state,  yet  they 
are  still  very  active.  I  have  found  them  still  iJive  after  tilie  larvae  had 
left  them.  The  larvae  will  nearly  always  come  out  on  top  of  the  neck, 
or  between  the  epieranium  and  protborax;  if  there  is  a  hole  here  the 
larvae  have  nearly  always  left  their  prey;  sometimes  others  may  still  be 
found,  as  their  number  varies  from  one  to  six  in  each  locust  in  several 
bandied  which  I  have  examined.  In  one  instance  I  found  three  young 
iMrva?  ill  oue  of  them  which  already  had  this  hole  on  the  neck,  showing 
that  they  were  evideutly  of  another  brood;  this  fellow  was  not  very 
lively  aii3'  more. 

While  at  rest,  if  any  wasp,  fly,  or  other  insect  came  near  them,  they 
woald  always  lift  their  hind  legs  in  a  vertical  position,  and  keep  them 
so  until  the  danger  was  over.  The  many  peaches  on  the  ground  at- 
tracted a  large  number  of  insects,  but  none  were  noticed  interfering 
with  the  locusts ;  all  joined  in  devouring  the  fruit ;  even  their  enemies, 
the  flies,  very  seldom  tried  to  fly  after  them.  1  saw  one  Digger-wasp 
devouring  a  fresh  locust  in  the  grass ;  another  of  tbe  same  species  was 
flying  about  and,  seeing  its  companion,  joined  him.  They  were  driven 
away,  but  always  came  back  to  look  for  it.  I  did  not  see  any  in  the  act 
of  killing  a  locust.* 

Various  birds  were  seen  eating  them,  amongst  them  a  flock  of  about 
Ave  hundred  blackbirds,  which  came  to  a  certain  place  every  day  where 
the  locoats  were  very  numerous. 
Yours,  respectfully, 

ALBERT  KOEBELE. 

Pro£  C.  V.  EiLEY. 


DTSECTS  APFECTINO  FALL  WHEAT. 

By  F.  M.  Webster,  Special  Agent. 

LAFAYKTm,  Ind.,  Ootohet  15,  1885. 

te :  I  herewith  Babmitmy  report  upon  the  inseota  obeerred  affecthig  smaU  grftint, 
Aon  espeoially  wheat,  during  tne  season  of  1885. 

For  the  determination  of  material,  as  well  as  for  nnmberless  other  fkvors,  I  am  in- 
^bted  to  Yonrself  and  your  assistants.  Whatever  advance  I  have  been  able  to  make 
^  tke  study  of  these  species  has  been  largely  due  to  your  aid. 

Haqpectfully  submitted,  

F.  U.  WEBSTER, 

Special  Agemt 
Dr.  0,  y.  BnjBT, 

JMUed  Siaiee  EntomologUi, 

IsosoMA  TBiTiGi  Biley,  and  I.  aBAia)£  Biley. 

At       time  of  making  my  report  last  year  these  two  species  were  en- 
the  straw  as  larvad.  By  the  17th  of  October  nearly  all  of  these 

*  3id  referred  to  bv  Mr.  Koebele  from  Tachlna  pnpe  is  ChaloiB  ovata  Say, 

Tery  variable  in  size,  and  some  measuring  only  3°^">  in  length.    The 

b  ^  JPHommifxmlrata,  aa  kindly  Tariflad  bylir.  £.  T.  CzMson.— C  Y.  B. 
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larvsB  had  passed  to  the  pupa  state,  and,  with  the  exception  of  the  ap- 
pearance of  two  small,  wingless  females  of  tritici  on  the  20th  of  the 
same  month,  nothing  further  transpired  to  indicate  that,  under  sormal 
conditions,  they  woSd  transform  to  adults  and  emerge  before  the  fol- 
lowing spring. 

As  the  weather  became  cooler,  during  the  last  of  November,  we 
placed  a  quantity  of  infested  straws  in  a  glass  jar,  and  this  was  kept 
in  a  room  where  the  temperature  was  continually  from  68®  to  7(P  F., 
the  remainder  of  the  straw  being  allowed  to  remain  out  of  doors. 

Nothing  appeared  in  the  jar  until  the  7th  of  December,  when,  in  the 
morning,  a  single  wingless  female  of  tritici  was  found  crawling  abont 
on  the  inside  of  the  glass.  She  was  very  small,  seemed  feeble,  and,  in 
fact,  died  during  the  afternoon  of  the  same  day. 

On  the  following  day  a  second  female  appeared,  in  all  respects  like 
the  first,  only  more  active,  stronger,  and  larger.  A  third  example  made 
her  appearance  on  the  11th,  followed  by  another  on  the  14th,  and  another 
on  the  16th,  all  females,  wingless,  and  all  tritici. 

As  fast  as  they  emerged  from  the  straw  they  were  placed  on  growing 
wheat  plants,  covered  with  large  glasses,  but  none  seemed  in  Uie  least 
inclined  to  oviposit ;  all  were  apparently  in  search  of  some  avenue  of  es- 
cape from  their  confinement,  and  refused  to  remain  on  the  plants  fat 
any  length  of  time. 

Another  female  appeared  on  the  22d,  and  in  the  mean  time  two  had 
died.  This  state  of  affairs  continued  until  the  3d  of  January,  when  tiie 
only  remaining  female  was  found  dead.  Another,  however,  appeared 
during  the  same  evening. 

From  this  time  until  the  14th  of  February  adults  continued  to  emerge, 
but  after  this  date  none  were  noticed,  although  the  straw  was  kept  intiie 
jar  until  June.  The  attempt  to  induce  them  to  oviposit  had,  from  first 
to  last,  proven  a  total  failure.  The  question  of  what  had  become  of 
grande  was  now  the  foremost. 

The  infested  straw  had  been  taken  from  very  near  the  exact  spot  in 
the  field  where  females  of  that  species  had  been  observed  to  oviposit  in 
great  numbers,  and  yet  not  a  single  one  had  been  obtained.  The  re- 
sult could  be  summed  up  in  just  three  words,  females,  wingless,  triM» 

The  straw  remaining  outside  was  again  divided,  the  m%jor  i)ortion  be- 
ing taken  indoors.  But,  with  the  exception  of  demonstrating  that  trUid 
would  begin  to  emerge,  whenever  the  temperature  rose,  during  the  day, 
to  about  &20  F.,  although  it  might  sink  to  30°  F.  during  the  night,  the 
results  were  as  unsatisfactory  as  before. 

The  last  of  these  straws  were  taken  indoors,  but  the  results  did  not 
diO'er  in  the  least.  It  was  now  the  20th  of  March,  and  a  limited  number 
of  straws  still  remained,  in  breeding-cage  Ko.  38,  placed  therein  on  the 
Gth  of  June  of  the  previous  summer. 

These  straws  had  been  transplanted  from  a  field  of  wheat  near  Ox- 
ford, lud.,  and  a  number  of  females  of  grande  had  been  placed  in  the 
cage,  where  they  had  been  observed  to  oviposit  on  the  6th  of  June  of 
last  year,  the  day  the  straws  were  transplanted. 

The  straws  were  frequently  watered,  and  kept  in  growine  condition^ ao 
;hat  they  matured  simultaneously  with  those  in  the  field  from  which 
:hey  were  taken,  and  it  was  in  this  condition  that  they  were  broagbtto 
La  Fayette,  when  we  changed  our  location  in  November. 

The  cage  had,  soon  after  the  change,  been  placed  in  a  sheltered  looft- 
^on  outside  one  of  the  university  buildings,  where  it  still  remadned. 

On  the  23d  of  March  a  single  adult  appeared  in  the  oage,  iblloved 
inr^ng  the  renip\nder  of  the  month  and  the  first  week  of  April  Iff 
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JTS  at  long  intervals,  but  they  were  all  tritid  and  like  those  pre- 
isly  bred  from  the  other  straws. 

0  settle  the  matter  beyond  the  possibility  of  an  error,  after  the 
Its  had  ceased  to  emerge,  we  proceeded  to  slit  open  the  straws  with 
iew  of  learniDg  if  any  pnpse  of  grande  remained  to  emerge  later  in 

season,  or  if  any  had  died  and  thus  failed  to  appear. 

U  we  cut  open  the  last  straw,  and  found  it,  like  all  of  the  others, 

roid  of  Isosoma  in  any  condition  or  stage  of  development,  the  last 

e  to  the  enigma  we  sought  to  unravel  seemed  to  vanish. 

Jp  to  the  20th  of  April  inclement  weather  during  a  large  portion  of 

J 1        kept  us  from  making  extensive  observations,  but  during  the 

laer  of  this  mouth  we  were  almost  continually  in  the  fields,  search- 

i      fully  any  young  wheat  plants  showing  injuries  at  all  suggestive  of 

rork  of  Isosoma,    As  much  of  the  wheat  had  been  seriously  affected 

extremely  severe  winter  just  passed  (not  only  were  many  of  the 

n  killed  to  the  ground,  but  many  others  even  up  to  the  time  of 

ig  showed  the  effects  of  less  serious  injuries),  our  task  was  alike 

and  unremunerative ;  although,  had  we  at  that  time  known 

tai  we  have  since  learned,  and  directed  our  attention  to  the  healthy 

nstead,  the  results  might,  possibly,  have  been  more  satisfactory. 

aner  t      Ist  of  May,  previous  labors  in  this  direction  having  been 

*  7    ing,  we  devoted  less  time  to  inspection  of  the  plants,  but 

e  evidence  of  unnatural  or  retarded  development  were 

i>  ined,  and,  as  we  were  almost  daily  in  the  wheat-fields 

J      ;     :  the  wheat  and  grass  saw-flies,  our  attention,  though  not 

Lve,  ^    9  continually  directed  to  the  matter.    On  the  1st  of  June, 

I  narrow  strip  of  timothy  and  blue-grass,  bordering  a  small  field 

ing  wheat,  on  the  university  farm,  we  swept  two  females  of 

na  grande,  and  on  the  next  day,  in  a  field  of  wheat  that  had  been 

\i  over  on  the  29th  of  May  without  capturing  a  single  one,  several 

>re  were  taken — all  females.    Determined  now  to  solve  the  mystery 

these  insects  having  so  long  evaded  search,  a  thorough  examination 

the  growing  wheat  was  begun,  excepting  only  the  very  few  now  in 

Id. 

W'e  found  (1)  that  it  was  the  apparently  healthy  plants  that  were  in- 

and  (2)  that  little  or  no  trace  of  the  insect  was  to  be  discerned 

mtside  appearance  until  after  the  adult  had  emerged,  and  (3)  that 

va  did  not  as  a  rule  attack  the  culm  after  the  manner  of  othefs 

tue  same  genus,  but  confined  its  work  to  the  undeveloped  head,  and, 

upper  sheath  and  leaf  continued  to  grow,  the  affected  part  was 

until  later  in  the  season.    We  now  found  the  species  grande  in 

Oi  i\»  stages  in  the  plants,  and  also  found  plants  from  which  the  adult 

emerged,  and,  while  the  wheat  head  was  almost  invariably  entirely 

I  away,  in  some  cases  the  larva  had  evidently  pupated  before  the 

of  destruction  was  complete,  and  a  distorted,  misshapen  head  was 

orth,  and  while  all  infested  plants  were  more  or  less  dwarfed,  it  by 

ns  followed  that  all  such  plants  were  infested. 

ajs  nothing  definite  respecting  the  previous  history  of  this  field  could 

1  ned,  our  attention  was  directed  to  one  of  the  experiment  plats 
ne  aniversity  farm. 

I      plat  was  sown  on  the  29th  of  September,  1884;  much  later,  we 

1    >rmed,  than  the  field  previously  mentioned,  and  at  the  beginning 

*  the  plants  were  much  smaller.    Notwithstanding  this,  it  was 

difficult  to  distinguish  the  infested  plants  by  a  superficial  in- 

althongh  they  were  nearly  if  not  quite  as  numerous. 

the  iemales  of  iritid  exercise  any  discrimination  in  the 
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selection  of  the  plants  in  which  they  oviposit  is  onoertain,  but  thattiiQie 
of  grande  do,  to  a  marked  degree,  there  is  every  reason  to  believe. 

During  the  ovipositing  season  of  1884,  and  also  that  of  the  present 
year,  when  the  females  of  grande  were  very  abundant  over  those  parti 
of  the  wheat  fields  where  the  grain  was  very  thin,  scarcely  any  coiddtx 
found  where  the  plants  were  thickly  set. 

When  the  plants  stand  at  a  distance  from  each  other  there  is  a  tend 
ency  to  throw  out  large,  strong,  vigorous  ^' stools"  slightly  less  advaneei 
than  the  main  plant,  and  these  are,  to  a  very  notable  extent,  selected  b; 
the  females  in  which  to  oviposit,  but,  contrary  to  an  opinion  expre6«e( 
in  our  report  last  year,  they  invariably  choose  the  upper  joint  firom  fiis 
to  last  during  the  season. 

This  seems  the  pi-opor  place  to  present  some  facts  bearing  apontb 
date  of  oviposition,  and  the  relation  that  the  two  spedea  sustain  towan 
each  other.    And  in  this  we  do  not  wish  to  be  understood  as  doing 
than  arrange  the  facts,  to  the  best  of  our  judgment,  in  their  proper 
tion  with  reference  to  these  two  questions,  and  therefore  notexprf 
any  opinion  on  our  part  as  to  what  the  results  of  fixture  studies  nuiyu 
may  not  prove. 

Whatever  bearing  the  fact  of  grande  having  been  found  in  q^riof 
the  larval  stage,  in  wheat  sown  late  the  previous  antamn,  may  wv 
on  the  matter,  it  seems  to  us  it  is  largely,  at  least,  in  favor  of  spiiiij 
oviposition. 

It  is  nowiso  probable  that  the  parent  female  cbuld,  in  the  fUl,dii 
tinguish  between  a  plant  that  would  survive  the  winter  and  one  t 
would  not,  ])articularly  if  the  winter  was  one  of  unusual  severity, 
the  case  with  tliat  of  1884-'85.  So,  then,  we  might  reasonably  ex]      bOi 
those  i)lants  that  failed  to  survive  would  con^u  very  nearly  their  Iff 
rata  of  larvae  or  eggs,  it  is  inunaterial  which,  as  all  larvae  would,  iti 
to  me,  sooner  or  later  perish  of  starvation.    If.  as  was  the  oase  last  i 
ter,  from  25  to  75  per  cent,  of  the  plants  fiuled  to  snrvive,  we 
reasonably  look  for  a  notable  decrease  in  the  number  of  adults 
would  emerge,  whereas  they  were,  if  anything,  more  abundant 
present  reason  tlian  they  were  during  the  preceding.    Then,  too,  if 
eggs  had  been  deposited  in  autumn,  the  larvad  would  have  been 
in  plants  suffering  from  various  degrees  of  ii\jury  by  reason  oi  u 
severe  winter,  while  with  industrious  searching  they  were  not  so  fouM 
Ijut,  allowing  the  females  of  early  spring  to  possess  the  same  sense  ( 
discrimination  thar  is  shown  by  those  appearing  in  June,  we  shoo) 
expect  them  to  ovipo&>it,  not  in  the  largest  and  toughest  plants,  bi 
rather  in  the  tender,  vigorous  stools,  just  where  I  found  the  larva),  pi 
and  adults,  as  previously  stated. 

Again,  even  though  we  admit  grande  to  be  the  oflsprinff  of  tri 
there  are  not  enough  facts  at  hand  to  indicate  that,  in  this  latitude,  ] 
least,  enough  emerge  in  the  fall  to  produce  the  former  species  in  u 
such  numbers  as  appeared  in  June. 

On  the  other  hand,  the  adults  could  not  have  emerged  the  p 
year  much  prior  to  the  25th  of  March ;  in  fact,  the  snow  had  1      Lgr  \ 
appeared  from  the  tields  by  the  15th.    This  would  give  us  a       iod 
a  little  over  two  months  intervening  between  the  emerging  of  t 
insect  and  the  appearance  of  adult  progeny. 

That  during  the  earlier  part  of  this  period  the  temperature  was 
times  quite  low  is  shown  by  the  following  table  taken  nom  the  xeoov 
jf  the  signal  station  at  Purdue  University : 

Average  mean  daily  temperature  of  last  fifteen  days  of  Harohf  1^ 
'20o,g2 ;  same  for  first  fifteen  'lays  of  April,  43^.06 ;  aame  fixr  last  fl 
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B  of  April,  56^.26 ;  same  for  first  fifteen  days  of  May,  52<^.30 ;  same 
r  iast  sixteeD  days  of  May,  6G<^.26. 

The  average  temperature  from  the  15th  to  the  22d  of  March  was  160.87. 

^e  23d,  the  day  my  drst  adult  npiieared  out  of  doors,  the  average 

-e  had  risen  to  25^.50. 

xnese  ngures  arc  also  interesting  as  indicating  the  influence  of  me- 

)logical  conditions  upon  the  insect  in  its  earlier  stages,  and  how  lit- 

we  may  expect  from  this  direction  in  keeping  the  pest  in  check. 

nmle,  as  above  indicated,  we  have  no  facts  that  enable  us  to  account 

Jt  the  appearance  of  grande,  except  that  they  are  the  offspring  of 

,  it  does  not  seem  to  necessarily  follow  that  all  eggs  deposited  in 

r  spring  develop  into  grande. 

lae  adult  triticij  bred  the  20th  of  June,  1884,  together  with  the  dead 

dolt  found  a  few  days  later,  were  both  &om  plants  removed  from  a 

near  Bloomington,  IlL,  the  9th  of  May,  both  straws  showing  am- 

dvidenoe  that  Qiese  adults  were  the  result  of  spring  oviposition, 

by  raising  the  perplexing  question  as  to  what  condition  or  environ- 

is  necessary  to  cause  some  eggs  to  produce  grande  and  others 

m      a  question  that  I  am  not  m  a  position  to  answer. 

i      1       if  possible  more  puzzling,  complication  arises  from  the  fact 

i     :  idl  of  the  speoimens  of  tritici  or  gra/nde  that  I  have  either 

»r  captured,  not  a  single  male  has  been  observed,  and  all  have  been 

Y  scanned  with  this  point  in  view,  except  such  as  were  transferred 

the  field  to  plants  under  cover  for  the  purpose  of  securing  eggs 

or  mtore  experimentation. 

All  observations  relative  to  the  period  during  which  gra/nde  exists  in 

idult  verify  those  made  last  season. 

An  occajsional  adult  was  observed  on  spring  wheat,  but,  although  the 

laas-land  where  the  two  first  females  were  taken  was  swept  over 

pin  and  again,  no  additional  examples  were  obtained. 

We  now  have  wheat-straw  reared  under  cover  of  Swiss  muslin,  and 

(traw  taken  from  the  fields,  in  both  of  which  I  know  grande  to  have 

Tiposited,  and  besides  these  a  good  supply  of  plants,  reared  during 

)resent  autumn,  also  under  cover  of  muslin. 
oy  breeding  and  experimentation,  both  indoors  and  out,  we  may  hope 
in  some  light  on  the  obscure  points  in  the  lifi^history  of  these 
• 

THE  GRAIN  SPHENOPHOHUS.  • 

{Sphenophorus  parvulua,  Gyll.) 

Soon  after  locating  temporarily  at  Oxford,  Ind..  in  June,  1884,  my  at- 

ou  was  several  times  called  to  the  fact  that  a  field  of  rye,  near  town, 

,  the  previous  season,  when  fully  headed  out,  been  affected  by  some 

unculty  which  caused  many  of  the  straws  to  wither  and  die  from  the 

d  upward.    During?  the  latter  part  of  June  a  similar  trouble  was 

'ed  in  a  rye  field,  and  an  examination  of  some  of  these  affected 

ws  revealed  the  seat  as  well  as  the  source  of  the  trouble.    Between 

Brst  and  second  joints  above  the  ground  was  found  a  small,  robust, 

^  larva,  with  a  brown  head.    As  the  bodies  of  these  larvae  were 

mtly  large  to  fill  the  cavity  in  the  straws,  we  supposed  that  they 

nave  reached  very  nearly  their  maximum  growth,  as  there  was  no 

\i      they  left  one  straw  to  enter  another. 

M  I  u)  breed  these,  however,  proved  altogether  abortive,  and  » 

■      f       secured  with  no  better  success. 

I        uf  July  we  found  in  wheat  straw  not  only  larv»  in  all 

lU     c        found  in  rye,  but  eggs  also,  in  the  same  position. 
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This  portion  of  the  straw,  that  is,  the  space  between  the  first  am 
second  joints  above  the  ground,  very  frequently  differs  from  thatfturthe 
up,  by  being  nearly  or  quite  solid,  and  consisting  o^  a  very  juicy  sal 
stance.  And  through  the  hard  outer  wall  of  this  part  of  the  strawi 
where  the  eggs  were  found,  were  sm^l,  slit-like  punctures,  made  by  lii 
parent  insect  in  order  to  introduce  her  egg. 

On  the  11th  of  June,  of  the  present  year,  these  larv8B  were  i        i 
the  stems  of  wheat  as  they  had  been  on  several  occasions  the  pre 
season,  and  on  the  next  day,  the  12th,  much  of  the  otecurity  whi     u 
heretofore  bung  about  the  matter  was  dissolved  by  finding  two  u 
females  of  this  species  puncturing  the  lower  part  of  straws  in  a  pltti< 
barley  on  the  university  experiment  farm,  a  contiguous  plant  shoi 
a  ireshly-made  puncture  in  every  way  resembling  those  being  excav) 
by  the  two  females,  and  also  those  noted  the  previous  summer. 

Profiting  by  previous  failures  we  did  not  now  attempt  to  i 
larvffi  in  confinement,  but  watched  carefully  for  any  changes  in  the 
in  order  to  determine  what  became  of  these  larvae  after  they  hau  i 
grown  their  habitation  in  the  straws,  as  it  was  now  apparent  that 
could  not  acquire  their  full  growth  therein. 

On  the  2d  of  July  many  had  left  the  straws,  and  were  then  fe 
on  the  roots,  thereby,  to  a  greater  or  less  degree,  injuring  straws  w 
tiguous  to  the  one  origin^y  infested.    We  now  transplanted  to 
breeding  cage  a  clump  of  healthy  wheat  straws,  and  among  the  i 
of  this  placed  a  number  of  half  to  two-thkds  grown  lucvm  ftom  i 
roots  in  the  fields. 

On  the  7th  of  July  the  larvsB  were  doing  considerable  damage 
spring  wheat,  working  both  in  the  straw  and  among  the  roots. 

On  the  16th  of  July,  in  a  field  of  oats  near  Goodland,  Newton  Gonnti 
Indiana,  what  seemed  nearly  a  full-grown  larva  was  found  fleedii 
among  the  roots. 

The  larvae,  on  reaching  maturity,  apparently  crawl  to  one  side  : 
construct  a  rude  earthen  cell  in  which  to  transform ;  at  least  no  p 
were  found  among  the  roots  of  the  grain. 

On  the  24th  of  July  some  of  the  larvse  placed  in  the  breeding 
on  the  2d  instant  had  pupated,  and  pupse  were  also  found  in  ^e  fi 

A  number  of  clumps  of  injured  grain  were  examined  that  had  gioi 
among  young  clover,  but  the  larvae  had,  so  far  as  could  be  seen,  con) 
their  work  to  the  grain. 

On  the  11th  of  August,  two  adults  appeared  in  the  breeding  cage,  f 
lowed  a  few  days  later  by  another,  after  which  no  more  emerged.   B 
as  larvae  were  observed  on  the  11th  of  June,  and  eggs  were  tbund 
season  on  the  1st  of  July,  it  is  more  than  probable  that  their  breeou 
season  and  consequent  period  of  emerging  is  considerably  pro 
There  is  but  one  brood  in  a  season,  as  the  adults  are  found  in  jp 
numbers  in  northern  Illinois,  from  October  to  May,  hibernating  i 
boards,  old  rails,  and  like  rubbish. 

Dr.  Kiley  is,  I  believe,  authority  for  the  fact  that  this  sped 
iiires  corn  in  Missouri,  and  we  have  also  observed  the  adults  pun 
ng  young  corn  in  June,  just  below  the  surface  of  the  ground. 

THE  WHITE  aRUB. 

{Lachnostemafuscaj  Froh.) 

iliat  injuries  caused  by  the  previously-mentioned  spe        i 
inAntlv  attributed  ^o  the  one  now  under  oonsiderationi,  bjy 


BEPOBT  OF  THE  ENTOMOLOGI8T.  317 

we     e       »roaghly  convinced.    IThese  larv»  are,  however,  clearly 
m  listingnishable  from  those  of  the  Sphenaphorus  by  their 

uus      veiu    va  legs  and  the  internal  dark  color  so  noticeable  in  the 
-  8*     Dents.    The  White  Grab,  however,  is  a  by  no  means  in- 
b  c     my  of  the  small  grains, 
i^iinug     iiumn  there  is  har£y  a  field  of  wheat  here  in  Indiana  that 
not,  vo     greater  or  less  extent,  show  the  effects  of  their  voracioas 
tes. 
xneir  method  of  work  in  the  grain  fields  seems  to  be  mnch  more 
erratic  than  in  grass  lands,  as  the  many  dusters  of  from  two  to  twenty, 
or  perhaps  more,  dead  plants  that  have  been  eaten  off  below  the  surface 
will  illustrate. 

Their  work  in  spring  wheat  and  oats  during  spring  is  usually  less 
noticeable,  and  we  have  never  observed  the  grubs  feeding  on  the  roots 
of  spring-sown  grain  later  than  the  15th  of  May.  This  is,  no  doubt, 
largely  due  to  the  fact  that  the  fresher  and  more  tender  roots  of  the 
we^  and  grass  that  spring  up  in  the  fields  offer  more  tempting  morsels. 

THE  TABNISHED  PLANT-BUG. 

{Lygus  lineolarisy  Beauv.) 

Adults  were  observed  in  numbers  about  equal  to  those  of  last  season, 
extracting  t^e  milk  from  immature  kernels  of  wheat,  apparency  being 
much  more  destructive  to  the  spring  than  the  fall  varieties. 

EUSGHISTUS  FISSILIS  Uhler. 

These  also  were  depredating  in  the  same  manner,  but  in  greater  num- 
bers than  last  year.  After  the  fall  wheat  had  become  too  advanced  to 
tflford  them  the  requisite  supply  of  food,  they  gave  spring  wheat  their 
ladivided  attention,  and  must  have  done  considerable  uogury. 

Db^ogobis  bapedus,  Say. 

Although  not  aware  of  this  species  having  been  reported  as  injurious 
to  small  grain,  we  were  not  surprised  to  observe  adults,  in  limited  num- 
bers, in  company  with  the  two  species  previously  mentioned,  depredat- 
ing on  both  fall  and  spring  wheat  in  precisely  the  same  manner  as  the 
others. 

Xo  inconsiderable  injury  to  the  wheat  crop,  and  in  particular  to  the 
qtring  varieties,  seems  to  be  due  to  the  withering  and  shrinking  up  of 
portions  of  the  heads  while  the  kernels  are  fiUing.  ^Sometimes  Uie  up- 
per half,  or  perhaps  one-third  of  the  head,  will  wither,  or  very  frequently 
tte  trouble  will  affect  only  a  cluster  of  one,  two,  or  i)erhaps  more  kernels, 
^hile  the  remainder  will  be  in  good  condition.    T?he  result  of  this  is  that 
nany  kernels  are  aborted,  and  eventually  go  over  with  the  chaff  when 
thrashed,  and  sometimes  there  is  no  kernel  whatever  in  the  glumes. 
While  this  may  not  be  due  to  the  punctures  of  any  or  all  of  the  three 
8  of  Hemiptera  mentioned,  this  much  is  certain :  First,  the  trouble 
1     more  noticeable  where  these  insects  appeared  the  most  abundant; 
1,  the  trouble  was  not  perceptible  until  these  insects  began  t^eir 
:      id,  third,  the  heads  of  wheat  reared  under  a  frame-work  of 
»vered  with  Swiss  muslin,  and  consequently  protected  trom  all 
k,  exhibited  no  iigury  of  this  nature. 
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DiEDROOBPHALA  FLAYI0BP8,  Biley. 

Dr.  Biley,  himself,  states  (Amerioan  JEntomologiitj  yoI.  S,  p.  7 
this  species  was  injarioas  to  Doth  wheat  and  oata  in  Texas  in  1 
we  refer  to  it  here  only  to  record  the  fibct  of  eggs  and  larv»  beinj 
in  the  lower  part  of  oat  straws  on  the  10th  of  July.* 

THE  GHINOH-BUa. 

{BlissuB  leucopterusj  Bay.) 

The  habits  of  this  insect  were,  the  present  season,  somewhat 
trast  with  what  they  were  as  we  knew  them  in  northern  Illinois, 
to  twenty  years  ago,  when  their  first  depredations  in  fields  of 
wheat  were  marked  by  small  spots  of  ii\jared  grain,  tihese  g 
larger  as  the  insects  became  older  or  more  nameronB. 

The  present  season,  the  adults  took  possession  early  in  May,  a 
tributed  themselves  so  uniformly  over  the  field  that  by  the  20Ui 
there  waa  but  one  affected  spot,  and  that  the  whole  fidld.  The 
seemed  to  gradually  and  with  perfect  uniformityi  extract  the  U 
the  entire  field. 

Last  season  they  were  extremely  abundant  in  a  field  of  fiedl 
that  had  been  badly  killed  out  from  some  cause,  and  therefore  ^ 
only  thin  on  the  ground  but  backward  in  ripening.  There  had 
up  a  thick  growth  of  Bottle-grass  {Setaria  glauea)^  and  when  th 
was  harvested,  the  11th  of  July,  we  expected  to  witness  a  genu 
gration.  But,  instead  of  this,  the  bugs  simply  transferred  thel 
tion  to  the  Bottle-grass,  and  subsisted  thereon  until  they  had  fi 
veloped. 

When  molting  for  the  last  time,  in  August,  the  pup®  crawle< 
into  the  stubble,  where  the  straw  had  been  cut  oflf  between  joii] 
left  their  cast-off  skins  in  the  cavities.    I  have  counted  up'P 
twenty  of  these  in  a  single  cut  stalk. 

In  one  such  stalk,  among  the  dried  meltings  and  two  or  thn 
bugs,  I  found  a  species  of  Merrnis,  which  fact  would  lead  to  t 
picion  that  these  parasitic  worms  infest  the  Ohinch-bugas  well  c 
insects. 

THE  WHEAT  MTBOE. 

{Diplosis  tritici^  Kirby.) 

In  my  previous  report  upon  this  insect  were  recorded  all  o 
tions  up  to  the  16th  of  September,  1884.  Adults  were  bred  fron 
teer  wheat  on  the  23d,  and  again  on  the  30th ;  and  on  the  Ist  of  0 
from  a  field  of  wheat  near  Oxford,  Ind.,  sown  among  corn  duri 
last  week  of  the  preceding  August,  I  swept  a  number  of  adul 
on  the  3d,  under  the  sheaths  of  some  of  the  wheat  plants,  I  found 
(arv8B. 


•  These  egge,  judging  from  alcoholic  specimens  sent  by  Mr.  Webster  in  Jt 

tre  laid  in  a  regular  row.     A  separate  slit  is  made  for  the  reception  of  eacl 

Tiatter  how  closely  they  a])proach  each  other.    In  some  cases  only  a  mere  fi] 

)traw  separates  them.    The  egg  itself  is  1.2'"'"  long,  and  about  six  times  as  lo 

''^ntral  width.    Its  protruding  portion,  about  oue-sixtli  of  its  length,  is  close 

ap,  the  diameter  of  which  is  as  great  as  the  widest  portion  of  tne  egg.    T 

"^''siderably  bent,  and  thickest  at  the  end  inside  the  straw.    The  inclosedpi 

.^  i^  ^-^ddlsh,  while  the  exposed  portion  has  the  color  of  the  etrMf,— <).  Y, . 


BIPOBT  OF  THB  nrTOMOLOGIST.  S19 

Ids  Held  was  located  at  least  a  half  mile  from  any  other  whereon 

eat  or  rye  had  been  raised  during  the  season,  and  firom  it  I  again  ob- 

led  adtdt  midges  on  the  10th,  and  again  on  the  14th  of  October.    On 

1 16th  of  the  same  month  the  adults  were  also  very  abundant  about 

unteer  wheat  in  the  fields.    On  going  out  just  before  sunset,  and  lying 

^n  among  the  plants,  I  could  see  them  flying  about  in  great  num- 
between  and  just  above  tbe  plants.  They  were  again  observed  ia 
locality  on  the  24th,  after  there  had  been  several  nights  of  suffi- 
ly  low  temperature  to  freeze  water  to  the  depth  of  half  an  inch. 

ny  last  observation  for  the  year  was  under  date  of  8d  of  November, 
f  hich  date  an  adult  appeared  in  a  breeding  cage  containing  volun- 

it  wheat.    This  cage  had  been  kept  continually  out  of  doors,  and  was 

e  same  from  which  adults  were  obtained  on  the  23d  and  30th  of  Octo- 

r. 

The  first  adult  observed  the  present  season  appeared  about  my  lamp 
evening  of  the  20th  of  May,  from  which  date  they  were  observed, 
Dhe  same  circumstances,  in  increasing  numbers,  until  by  the  1st 

uuae  they  were  very  abundant. 

But  a  single  individual  was  observed  in  the  fields  during  this  time, 

s  because  only  an  occasional  head  was  to  be  seen  in  the  early- 

u  wheat,  and  it  was  not  until  the  10th  of  June  that  pollen  was  noted 

I  ]     wheat  heads. 

<  :he  13th  of  June,  in  the  field  near  Oxford,  Ind.,  where  I  had  ob- 
the  insects  so  late  the  previous  autumn,  I  found  nearly  full-grown 
»  on  the  heads  of  wheat  and  also  swept  adults  from  tbe  grain. 

railing  to  find  either  larvae  or  adults  in  the  fields  about  La  Fayette, 
,  I  again  visited  the  Oxford  field  on  the  19th  of  June,  and  found 

iia  larvae  and  adults  rather  more  numerous  than  on  the  13th. 

On  the  20th  I  found  the  larvae  on  heads  of  wheat  of  a  beardless  va- 

,  in  a  field  on  the  university  experiment  farm,  and  the  same  day 

id  on  my  lawn,  in  town,  a  head  of  blue-grass,  not  yet  put  forth  from 

e  iheath,  infested  by  quite  a  number  of  larvse. 

The  larvffi  did  not  appear  in  any  considerable  numbers  during  the 

MOD,  and  I  could  not  observe  or  learn  of  their  doing  any  perceptible 

jury. 

Adults,  however,  continued  to  flock  to  my  lamp  during  warm  even- 
op  to  the  middle  of  August,  and  a  very  few  until  September,  but 
did  not  occur  in  the  fields  or  about  volunteer  wheat  as  tkey  did 
season. 


n&D  SSPOBT  ON  THE  CAUSES  OF  DESTBUCTION  OF  THE 
IVSEGBEEH  AHD  OTHEB  FOBEST  TBEES  IN  NOBTHEBN  NEW 
DOLAND. 

By  Dr.  A.  S.  Packard,  Spwfial  Agent 

h      tinnation  of  the  work  of  the  preceding  year,  I  have  to  report 

[»nere  were  observed  or  brought  to  my  notice,  in  the  season  of  1885, 

yf  wide-spread  or  local  destruction  of  evergreen  or  hard-wood 

ISO  extensive  journeys  were  made  into  the  Northern  forests;  the 

was  spent  on  tbe  shores  of  Casco  Bay,  Maine,  and  the  time 

H>  observing  forest  insects  and  rearing  species  of  Lepldoptera 

^fly  larvee.    A  considerable  number  are  at  the  time  of  writing 

is  state,  and  I  hope  to  be  more  successful  than  formerly, 
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owing  to  improved  apparatus,  in  carrying  them  through  to  the 
state. 

While  no  general  destruction  was  observed,  yet  forest  trees,  a 
pecially  evergreen  trees,  support,  each  year,  hordes  of  caterpillan 
prising  species  of  different  families.  In  beating  the  brandLes  ( 
spruce,  fir,  larch,  poplar,  or  maple,  and  especially  the  Oak,  a  greai 
ber  and  variety  of  caterpillars  are  shaken  down,  and  the  question 
whether  the  innumerable  host  constantly  and  ordinarily  at  wor] 
spring  time  to  the  fall  of  the  leaf  in  our  forest  trees  are  really  injori 
the  tree.  It  is  not  improbable  that  good  is  done  to  the  tree  by  the 
racious  beings.  The  process  up  to  a  certain  limit  may  be  one  of  n 
and  healthy  pruning,  but  there  is  no  certainty  that  the  limit  ] 
at  any  time  be  overstepped  and  destruction  ensue.  The  tree  is  an 
in  a  multitude  of  ways  by  caterpillars  alone.  The  buds  are  eai 
various  leaf-rollers  (Tortrices),  the  leaves  are  mined  on  the  upi 
under  sides  by  various  Tineids,  while  the  leaves  are  rolled  over  ii 
ous  ways  and  in  various  degrees  to  make  shelter  for  the  caterpill 
they  are  folded  on  the  edges,  or  gathered  and  sewed  together  by  1 
Tortricid,  and  Pyralid  larvae.  The  entire  leaves  are  devoured  by 
tudes  of  species  of  larger  caterpillars,  belonging  especially  to  the 
lid,  Geometrid,  Bombycid,  and  Sphingid  moths;  while  certain 
prey  on  the  fruit,  acorns,  nuts,  and  seeds. 

It  is  a  singular  fact  that  of  the  great  family  of  Owlet  or  N 
moths,  of  which  there  are  known  to  be  1,200  species  in  tiiis  co 
very  few  feed  on  trees,  the  bulk  of  them  occurring  on  herbaceous 
and  grasses. 

Whfle  the  smaller  caterpillars  {Microlqpidoptera)  feed  conceal 
tween  the  leaves  or  in  the  rolls  or  folds  in  the  leaf,  or  in  the  bu( 
caterpillars  of  the  larger  species  feed  exposed  on  or  among  the  1 
Here  they  are  subject  to  the  attacks  of  birds  and  Ichneumo 
Tachina  flies,  which  are  constantly  on  the  watch  for  them.  An( 
curious  to  see  how  nature  has  protected  the  caterpillars  firom  ob 
tion.  While  the  young  of  the  smaller  moths  are  usually  green,  i 
the  same  hue  as  the  leaves  among  which  they  hide,  or  reddis 
brownish  if  in  spruce  and  fir  buds,  where  they  hide  at  the  base 
needles  next  to  the  reddish  or  brownish  shoots;  the  h  ir  kin 
variously  colored  and  assimilated  to  those  of  the  lea\«9  I 
among  which  they  feed.  Were  it  not  for  this  they  would  utj  i 
up  by  birds.  Of  course,  the  birds  devour  a  good  many,  and  v 
ing  Iclmoumon  and  Tachina  lay  their  eggs  in  a  large  proportitj 
those  which  do  survive  owe  their  safety  to  their  protective  colon 

Of  some  twenty  or  more  ditl'erent  species  of  Geometrid  cater 
which  occur  on  the  evergreen  trees,  some  are  green  and  so  stripe 
white  that  when  at  rest  stretched  along  a  needle,  they  oould  wit 
culty  be  detected ;  others  resemble  in  various  ways,  being  brOK 
waited,  the  small  twigs  of  these  trees ;  and  one  is  like  a  dei^,  red 
the  tir  or  hemlock.  There  are  several  span-worms  on  the  oak, 
in  color  and  markings,  as  well  as  the  tubercle  and  warts  on  the 
resemble  the  lighter  or  darker,  larger  or  smaller  knotty  twigs;  ti 
icmblance,  of  course,  is  in  keeping  with  the  characteristic  habit  oi 
worms  of  holding  themselves  out  stiff  and  motionless  when  no 
Ing. 

In  an  entirely  different  way  the  various  kinds  of  Kotodontian 
pillars,  which  feed  exi)osed  on  oak  leaves,  are  protected  firom  ot 
tion.  They  feed  on  the  edges  of  the  leaves,  and  their  bodies  are 
aritt  hrow^  i>at<»he«'  »o  th><^  tii-^se  irregular  spots,  when  tiie  cate 
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r  )  closely  similar  to  the  dead  and  sere  blotches,  so  frequent 

r    •    The  same  may  be  said  of  other  kinds  feeding  on  the 

tn  otner  forest  trees. 
I  )  bodies  of  those  noctaid  caterpillars  which  feed  on  herba- 

»  )  smooth,  those  of  the  tree-inhabiting  Oatocala.  Somo- 

i     L  ±    ocyma  are  mottled  with  brown  and  ash  like  the  bark  of  the 
ana  provided  with  dorsal  humps  and  warts,  assimilated  in  form 

00  to  the  knots  and  leaf  scales  on  the  twigs  and  smaller  branches, 
"e      nhtts  a  close  harmony  in  color,  style  of  markings,  shape,  and 

vi  I    t  humps  and  other  excrescences  of  tree-inhabiting  caterpil- 

ai     LC      lue  to  this  cause  that  they  are  protected  from  the  attacks 

r  i     mies.    Mr.  Poulson  has  recently  called  attention  to  the  &ct 

rpiUars  are  extremely  liable  to  die  from  slight  injuries,  owing  to 

r  I    X  bodies  and  thin  skins.    They  cannot  defend  themselves  when 

1  Qiscovered.  The  means  of  protection  are  of  passive  kinds,  i.  e., 
18  render  the  delicately-organized  animal  practically  invisible  on 

[>art  of  its  enemies,  and  these  means  vary  with  each  kind  of  cater- 

.    In  this  way  different  kinds  of  larvae  can  live  on  different  parts 

leaf,  the  upper  or  under  side,  or  the  edge,  on  different  colored 

:8,  on  those  of  different  sizes,  with  different  kinds  of  leaf  scars, 

38,  or  projections,  and  thus  the  tree  is  divided,  so  to  speaK,  into  so 
provinces  or  sections,  within  whose  limits  a  particular  kind  of 

n      y  live  with  impunity,  but  beyond  which  it  goes  at  the  peril  of 

ife. 

CONDITION  OF  THE  SPRUCE  ON  THE  COAST  OP  MAINE. 

1  my  last  report  it  was  stated  that  as  the  result  of  journeys  in  the 
rent  portions  of  Maine,  including  Aroostook  County  and  the  Moose- 
I  Lake  region,  as  well  as  a  prolonged  stay  in  Cumberland  County, 
the  Spruce- bud  Caterpillar,  the  larva  of  Toririx  fumiferana^  whicb, 
»nner  years,  had  been  so  aestructive  to  the  spruce  and  fir  on  the 
coast  between  Portland  and  Eocklaud,  had  become  scarce. 

fear  I  have  to  report  that  not  even  a  single  specimen  either  of  the 

miliar  or  moth  could  be  found  on  the  shores  or  on  some  of  the  isl- 

i      Casco  Bay.    From  this  fact  I  conclude  that  this  species  has 

med  its  former  proportions,  being  usually  so  scarce  an  insect  in 

that,  previous  to  1878,  when  it  became  so  alarmingly  prevalent,  it 

rer  met  with  by  me  through  several  years'  collecting  and  obser- 

in  spruce  and  fir  woods,  particularly  during  the  period  com- 

between  the  years  1859  and  1867. 
oreover,  throughout  the  areas  of  destruction,  the  young  trees  are 
^ing  up,  and  a&eady,  in  some  degree,  have  effaced  the  desolate  ap- 
nce  of  the  tracts  which  had  been  destroyed  and  from  which  the 
I  timber  had  been  cut  Probably  in  twenty  or  thirty  years  from 
,  if  the  land  is  suffered  to  remain  undisturbed,  a  new  evergreen  for- 
irUl  in  many  places  cover  the  present  denuded  districts 

CONDITION  OF  THE  HACEliATACE:  IN  1885. 

year's  report  I  thus  summed  up  the  condition  of  our  larches 

aatacks  in  1884 : 

I  whole,  then,  while  a  small  proportion  of  larches  have  been 

liiis  worm,  this  vigorous  tree,  though  defoliated  for  two  suo- 

seems,  in  the  majority  of  cases,  to  survive  the  loss  of 

^n  it  threw  out  much  shorter  ones  tlie  present  rammer. 
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PoBBibly  10  per  oent.  of  onr  Northern  larches  died  from  the  attedtt  of 
this  worm.  Very  probably  the  uumbers  of  this  insect  will  dimiBUi 
during  the  next  year,  and  the  species  may  ultimately  become  as  nMH 
it  has  always  been  in  Europe,  until  a  decrease  in  its  natural  insect  ftn- 
sites  and  favorable  climatic  causes  induce  its  undue  muItiplioatioQ.' 

The  foregoing  prediction  has  been  almost  fully  verified  daring  flM 
past  summer,  as  tbe  insect  has  l)een  much  scarcer  than  in  1884.  A 
few  were  seen  on  the  lareh  in  Brunswick,  Me.,  in  July,  1886,  bat  fhiy 
were  not  numerous  enough  to  do  any  harm,  and  I  have  not  heaid  of 
their  devastations  in  any  part  of  Maine.  The  same  appaan  to  haie 
been  the  case  in  the  Adirondack  region  of  New  fork.  Mr.  Geoqe 
Hunt,  who  passed  the  summer  at  Scroou  Lake,  tells  me  that  he  ssw 
very  few  of  the  worms  during  the  past  summer,  and  he  judged  tint 
they  had  not  been  generally  so  destructive  as  the  year  preoeding.  Ai 
the  result  of  their  ravages  during  the  preceding  years,  he  tboaght  tint 
about  one-third  of  the  larch  trees  had  died.  It  would  seem  as  if  the 
visitations  of  the  worm  were  over,  and  that  for  some  yearn  to  oome  it 
would  be  a  rare  insect,  existing  within  its  usual  or  normal  limits. 

THB  WH{;rB  PINE  WEEVIL,  A17D  ITB  INJURY  TO  BHADB  AUD  VOBlff 

TBBBB. 

(Pissodes  strobi  Peck.) 

[Plate  IX.] 

For  many  years  past  our  attention  has  been  drawn  to  the  dettarmitJei 
produced  in  forest  trees  by  this  beetle,  as  well  as  the  injury  it  oommiti 
in  plantations  and  to  ornamental  trees  on  lawns  and  about  honses. 

Dr.  Fitch  has  already  outlined  the  natural  history  of  the  insect  in  hii 
fourth  report.  We  have  not  yet  been  able  to  detect  the  beetie  in  fhe 
act  of  egg-laying.  Fitch  says  that  the  weevil  deposits  her  eggs  in  thfl 
bark  of  the  topmost  shoot  of  the  tree,  dropping  one  in  a  place  «b  ifNf' 
ular  intervals  through  its  whole  length.  <<  The  worm  which  hatolMi 
from  these  eggs  eats  its  way  inwards  and  obliquely  downwards  till  it 
reaches  the  pith,  in  which  it  mines  its  burrow  onwards  a  short  distaooe 
farther,  the  whole  length  of  its  track  being  only  about  half  an  iadi. 
But  such  a  number  of  young  weevils  are  usually  placed  in  the  aflSBOted 
shoots  that  many  of  them  are  cramped  and  discommoded  for  want  of 
room.  The  worm  on  approaching  the  pith  often  finds  there  is  anothtt 
worm  there,  occupying  the  very  spot  to  which  he  wished  to  penetrate* 
Be  thereupon,  to  avoid  Intrusion  upon  his  neighbor^  turns  downwaid 
and  completes  his  burrow  in  the  wood,  outside  of  the  pitih.  Thos&ahRH 
which  enter  the  pith  are  often  unable  to  extend  their  mlleries  ao  nm 
is  their  custom  without  running  into  those  of  others.  When  its  mufvd 
course  is  thus  arrested,  the  worm  feeds  ux)on  the  walls  of  its  banov 
until  it  obtains  the  amount  of  nutriment  it  requires  and  is  grown  to  itl 
full  size." 

The  eggs  of  this  species  are  probably  similar  in  shape,  bat  oonsidtf^ 
ably  larger  than  those  deposited  by  the  timber  beetieSi  wnose  eggi  ^sai 
*arval  development  are  figured  and  described  in  the  Third  B^wirf 
be  United  States  Entomological  Commission  (p.  iMO,  Plate  jEXHt 
iTigs.  1,  8,  9,  10).  According  to  Batzeburg,  the  Eoronean  P.  noMM 
ays  its  eggs  in  the  lower  internodes  of  young  plants,  boring  into  tie 
iap  wood  with  its  beak.  Its  habits  thus  differ  much  mm  oar  apaokly 
ind  it  does  not  seem  to  affect  the  terminal  shoot.  The  grab  or  tan* 
HoAA  Tint  liffAr  ^oni  tiio>«^  ^''  ot-he^  iM)rerB  found  in  the  pineb  aa  ttMfe 
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K  ralstence  of  form  in  boring  grabs,  both  of  the  weevil  family 

oark-borers  or  Scolytids.    The  grub  of  Pissodes  strohi  (Plate 

kx>K.  1  a)  is  rather  slenderer  than  those  of  Hylurgus^  Dendroctonus, 

gcps  pinifex.    Compared  with  the  latter  very  common  borer 

X  5^«  in  length,  while  that  of  J.  pinifex  is  only  5»^  to  6»"  in 

Dfftb. 

Whne  from  their  similar  tunnel-making  habits  the  larvae  of  the  two 

milies  mentioned  are,  owing  to  adaptation  to  their  surroundings,  very 

milar,  the  pupsB  are  very  unlike,  those  of  the  White-pine  Wee^l  being 

;  a  irlaDce  distinguishable  by  their  long  snout,  which  is  folded  on  the 

;  and  the  beetle,  as  seen  in  the  figure,  has  a  long,  slender  snout, 

the  body  is  redaish-brown,  with  two  irregular  whitfe  spots,  one 

the  middle  of  each  wing-cover.    When  engaged  iu  la^ng  their 

Ht  the  reddish-brown  extremity  of  a  pine  twig,  near  the  buds, 

weevils  are  undoubtedly  protected  by  their  shape  and  color  from 

0  rvation  of  birds,  some  kinds  of  which  are  constantly  on  the 
rarcfa  lor  such  beetles. 

While  living  in  their  '<  mines  ^  or  tunnels,  the  grubs  are  exposed  to 

ifold  dangers  from  carnivorous  grubs,  particularly  the  young  ol 

wdes  of  the  family  TenebrionidcBj  &c.    We  have  not  detected  any  Ich- 

lon  or  Ohalcid  larvte  or  flies  in  their  burrows,  but  these  are  not  un- 

Don  in  those  of  the  Scolytid  bark-borers.    At  all  events  these  insect 

ies  keep  the  larval  pine- weevils  within  due  limits,  otherwise  their 

>U8  effects  in  forests  would  be  more  marked. 

presence  of  the  grub  of  the  White-pine  Weevil  in  a  branch  or 

rigor  under  the  bark  of  a  young  or  old  tree  may  be  at  once  known  by 

SDt     liar  cells.    When  the  grub  is  lull-fed  and  ready  to  change  to  the 

is  state,  it  eitlier  transforms  within  a  small  branch  in  the  pith  or 

:       ihe  bark.    In  the  hitter  ease  it  sinks  an  oval- cylindrical  hole  in 

nA  wood,  and  builds  up  over  it,  in  the  space  between  the  loosened 

and  the  wood  itself  a  white  covering,  composed  of  the  long  chips 

yf  the  pith  wood,  the  little  fibers  being  closely  interwoven  and 

w     ither,  so  as  to  form  a  cocoon  of  a  tolerably  firm  consistence, 

1  oontrasts  in  its  white  color  with  the  under  side  of  the  bark.    The 
on  thus  made  is  not  usually,  if  ever,  lined  with  silk.    The  length  of 

B       ire  cell  is  12™°»  5  it«  breadth  is  5^^,    Hylurgus  terebrans  con- 

8      lar  cells,  but  they  are  nmch  smaller.     Most  of  the  bark- 

irever,  do  not  transform  in  such  cells,  but  in  their  tunnels. 

1      [JiOe  insect  is  especially  abundant  in  Maine,  I  have  also  found 

til  aoondance  in  September  on  the  ornamental  white  ])ine  bushes  on 

B  gron     I  of  the  State  Agricultural  College,  at  Amherst,  Mass.   When 

B 1       D  pine  is  set  out  on  plantations  it  has  thus  for  been  tolerably 

:ihe  attacks  of  this  pest.    On  the  extensive  plantation  of  Heniy 

[,  esq.,  at  Greenwich,  B.  I.,  who  has  planted  trees  on  a  larger 

my  one  else  in  New  JSngland,  only  scattered  trees  have  been 

.    Fig.  2,  Plate  IX,  has  been  diftiwn  from  a  terminal  twig  on 

Of  t         trees.    Part  of  the  twig  was  mined  under  the  bark,  the 

36e  together,  there  being  seven  or  eight  on  one  side  of  a 

a      ird  of  an  inch  in  diameter.    They  run  up  and  down  the 

I       u       parallel,  beginning  small,  when  the  larva  hatched, 

ing  sngntly  larger  as  the  grub  grew,  until  at  the  end  of  4  or 

iney  sink  into  the  cell,  the  grub  having  become  full-fed  and 

sell  for  its  final  transformation. 

pith  is  mined,  thCvCells  form  enlargements  of  the  tunnel, 

bue  case  before  us  the  cells  are  so  thick  as  to  touch  each  other, 

ig  six  ceils  in  a  length  of  not  over  2  inches.    When  the  oells 
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are  made  exteriorly,  but  iiudcr  the  bark,  they  are  nsnally  about  an 
iuch  apart,  and,  as  we  have  said,  at  once  by  their  light  oolor  and  oonm 
siiiface  attract  atteution  when  the  bark  is  torn  o(L 

While  this  weevil  does  much  injury  to  the  young  white  pine  trees,  it 
is  by  no  means  restricted  to  such  growths,  but  lays  its  eggs  in  the  UA 
and  mines  the  sap-wood  of  large  pine  and  other  coniferous  trees. 

Thus  I  have  found  the  beetles  more  commonly,  and  in  different  st^M 
of  growth,  in  the  white  pine,  April  24 ;  at  this  date  the  bi^etles  b^ 
to  appear ;  and  the  beetles  do  not  all  make  their  exit  from  under  the 
bark  and  fly  about  by  the  end  of  spring,  but  I  have  found  the  bee 
under  the  bark  May  30,  and  even  as  late  as  the  11th  of  August,  ^ 
pupa  and  beetle  occurred,  the  latter  somewhat  pale  and  immature. 

Tbis  weevil  is  of  common  occurrence  in  the  bark  of  Hpnice  treeilto 
10  inches  in  diameter,  where  I  bave  found  them,  during  the  middle  of 
August,  at  Brunswick,  Me.  The  grub  and  pupa  oocurred  near  the 
House,  White  Mountain,  Few  Hampshire,  at  the  end  of  July  in  theBq 
on  the  30th  of  July  I  took  five  mature  beetles  from  under  the  bark  of  i 
hemlock  tree.  I  have  ne\'er  noticed,  however,  spruce,  flr,  or  bemiock 
trees  which  had  been  deformed,  as  is  not  uncommonly  the  case  with 
white  pine. 

The  life-history  of  this  weevil,  then,  in  brief,  is  as  follows:  Thee 
are  laid  early  in  summer,  at  intervals,  on  the  terminal  shoots  of 
white  pine,  or  sometimes  in  the  bark  of  old  trees;  the  grub  on  bat* 
bores  into  the  pith,  or  simply  mines  the  sap  woimI;  it  bettomes  fu11-gru»i 
at  the  end  of  summer,  hibernates,  and  transforms  in  the  spring  to 
pupa,  most  of  the  beetles  ap[)earing  through  May,  when  they  paii 
the  eggs  are  laid ;  but  some  delay  their  api>earauce  till  Junejl  July. 
even  August. 

Thus  far  we  have  said  nothing  as  to  the  remarkable  effects  prodi 
by  the  grubs  upon  the  young  trees.    When  the  terminal  shoot  of  a  8i 
tree,  say  4  or  5  feet  high,  is  filled  in  midsummer  with  these  grubs,  1 
haps  fifteen  or  twenty,  or  more,  gonging  or  tunneling  the  inner  '     ^ 
and  sap-wood,  and  for  a  jmrt  of  the  way  eating  the  pith,  the  shoot  ^ 
the  lateral  ones  next  to  it,  as  well  as  the  stock  immediately  below 
terminal  shoot  will  wilt  and  gradually  die;  the  bark  will  loosen, the  piiw 
will  ooze  out,  and  by  September  the  shoot  will  be  nearly  dead, 
and  the  bark  covered  externally  with  white  masses  of  dry  xntch. 

The  tree  thus  pruned  will  fail  for  one,  and  probably  several,  snocc 
ing  summers,  to  send  out  a  new  terminal  shoot;  the  result  will  be  ti 
the  adjoining  lateral  shoots  will  continue  to  grow,  their  direoticm  wiu 
be  changed  to  a  nearly  upright  one,  and  instetul  of  a  tall  shapely] 
tree,  destined  to  be  the  pride  of  the  forest — and  tbere  ia  no  finer  o 
mental  evergreen  tree  in  our  lawns  or  parks  than  the  white  pine— u 
comes  distorted,  prematurely  bent,  or  its  noble  shaft  beoomea  ] 
by  one,  two,  or  half  a  dozen  or  more  stunted,  shriveled  aapi      »  nv 
leadership.  • 

In  walking  through  any  forest  of  white  pines  of  secondary  grow 
New  England  or  Northern  New  York,  one's  attention  is  drawn  to 
deformed  trees.    They  are  not  necessarily  dwarfed,  as  some  are  i 
he  largest  and  noblest  trees  of  the  wood.    They  may  ocoox        :iy, 
uften  there  are  several,  difiereutly  affected,  growing  near  eauu 
though  not  in  clumps.    Some  have  but  a  single  bend,  a  sini      i 
TH^wing  up,  the  original,  and  perhaps  several,  lateral  shootflLhavj 
lestroyed ;  one,  we  well  remember,  consists  of  two  shafts  whid 
ilywit  6  feet  from  the  ground  (see  Plate  IX,  Fig.  3). 
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]  T         [able  example  which  we  have  seen  in  the  Maine  woods 

m  loa  southwest  of  Bowdoin  Gollege,  but  which  ha3  since 

uc     1.    Fortunately,  shortly  before  the  destruction  of  the  tree, 

9  r  I  .       .  G.  L.  Yose,  then  of  Bowdoin  Oollege,  to  make  a 

nag  QL         tree.    He  kindly  sent  us  the  accompanying  excellent 

e  .     .te  IKy  Fig.  4),  in  part  reproduced,  with  the  following 

r,  giving  the  measurements  of  the  tree : 

Bbukswick,  Ms.,  September  5, 1881. 

I  nnd  yon  •  sketch  of  the  tree,  not,  as  you  will  see,  in  any  way  as  a  work  of  art,  as 

n^e  no  pretense  in  that  line,  but  as  a  botanio  specimen.    The  arrangement  of 

kee  ia  aooording  to  nature.    I  took  a  point  about  150  feet  southwest  of  the  tree. 

"  lO  separate  aU  of  the  branches.    The  height  is  aboat  100  feet ;  the  heiffht  of 

before  it  begias  to  branch,  12  feet ;  circumference  at  4  feet  above  ground,  10  feet ; 

t  above  ground,  10  feet  9  inches.    The  spread  of  the  top  is  35  or  40  feet.    Looked 

(""ifays  the  tree  is  not  so  symmetrical.    The  sketch  is  just  as  I  made  it  on  the 

.    1  thought  I  would  not  work  over  it  at  home,  as  I  might  change  it  by  so 

■ 

Very  truly,  as  ever, 

GEO.  L.  V08E. 

^      5,  Plate  IX,  is  from  a  photograph  of  a  white  pine  tree  in  Bast 

jy«       e,  B.  I.,  which  is  of  the  same  general  sha})e,  but  a  smaller 

shorcer  tree,  still  growing  in  a  thick  wood,  its  fellows,  however, 

i  smaller.    The  tree  is  about  70  feet  in  height,  and  32  inches  before 

hes,  the  trunk  sending  out  nine  branches,  the  lowermost  being 

o  feet  from  the  ground. 

t       •  two  examples  we  should  judge  that  the  terminal  shoot  only 

royed  by  the  weevil,  while  the  lateral  shoots  survived,  but  grew 

vertically  than  they  would  have  done  if  the  terminal  shoot  had 

m  injured,  while  their  size  became  unnaturally  large. 

IS  comparatively  easy  to  prevent  this  deformation  of  small  young 

in  lawns  and  about  houses  or  even  on  large  plantations  if  the  dis- 

8  combated  in  time;  the  wilting  termiual  twig  should  be  examined, 

grubs  cut  out.    If  a  wash  of  Paris  green  were  applied  or  a  block 

<      xmo  acid  soap  securely  placed  in  the  crotch  the  grubs  would  be 

»jed  or  driven  oft.    The  tin^e  to  apply  the  remedies  is  at  the  middle 

Q]    of  July. 

THE  SPBUOE  EPIZEUXIS. 

{JEpizetixis  cdmula  Htlbner.) 

Idle  in  the  Adirondacks,  in  June,  1884,  at  Beede's  hotel,  Keene 

s,  I  beat  from  the  spruce  near  the  hotel  two  caterpillars,  which  I 

lered  to  be  without  doubt  leaf-rollers  of  the  family  Tartricid4B. 

r  were  in  general  ai>pearance  much  like  the  Spruce  Bud-worm  {Tar- 

iferana)y  though  a  little  smaller,  but  with  a  well-marked  dorsal 

laienU  line,  which  are  more  characteristic  of  Pyralid  thau  Tortricid 

v». 

1        ,  June  14  or  15,  one  of  the  caterpillars  spun  in  the  tin  breed- 
Dux     ixicoon  covered  with  black  scurf  from  the  terminal  twigs  of 
e. 
iui(  the  past  season,  in  Maine,  I  collected  another  caterpillar  on 
),  June  9^  but  failed  to  make  a  description  of  it  or  to  notice  the 
nf  abdominal  feet;  the  moth  appeared  June  24.    From  this  it 
»pear  that  the  normal  food-plant  of  the  caterpillar  is  the  spruce, 
are  four  species  of  this  genus  of  moths  in  this  country,  the  bet- 
m  one  besides  the  present  species  being  E.  americalis  (or  Helia 
.     But  their  habits  are  strangely  dissimilar,  since  Prof.  O. 
stated  in  the  American  Naturalist  for  October^  188S  (p. 
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1070),  that  E,  americalis  feeds  iu  tlie  larva  state  in  the  nests  of  ai 
(Formica  rt{fa).  He  also  stated  that  so  far  as  he  knew  this  was  th( 
lepidopterouH  insect  known  to  develop  iu  ants'  nests.  This  sta 
however,  elicited  from  Lord  Walsingham  the  following  statemeuis, 
lished  iu  the  same  magazine  (January,  1884,  p.  81):  '^  Noticing 
mention  of  Helta  ameriealiif  as  a  myrmicophilous  lepidopterou,  1 1 
remind  you  of  Myrmicocela  ochracedUiy  Tgstr.,  which  is  found  i 
ants'  nests.    It  is  allied  to  the  true  Tinew.^ 

According  to  Ouen^e,  however,  the  larva  of  E,  amerioali»  '*  li^ 
leguminous  plants,  as  Redyaarum^  Melilotua,  Piium^  &c..  and  e^ 
corn,  and  is  very  destructive."    He  achls  that  the  chrysalis  is  com 
iu  a  cocoon  spun  between  leaves. 

DRtiCKiPTiVK.— Larra. — Hoil  v  moderately  thick,  slightly  taperiiitt  towftnla  cmi 
duU  brown,  with  u  woli-iuarkeil  dHrker  dursal  aud  lateral  line ;  the  nill 
arranged  mnoh  as  iu  Tortrixfum\/erana,  which  tho  larva  somewhat  zei         a«o,  « 
\v>irt8  not  so  couspicuonH;  the  head  is  slightly  pnler  than  the  body. 

Pupa. — Bi»<ly  short  and  tUiok,  ratln^r  fiulerthan  usnal,  color  pale  honi-brown 
duminal  s)>iiir  broad  and  thick,  Bul)conical,  rounded ;  verticalfv  flattened  abo' 
beucnth,  tin*  surfuee..s  beiu;^  somewhat  couvox,  and  tho  sides  riikged  above  and 
At  the  extreme  end  of  the  spine  are  two  long,  slender  bristlee  curved  at  the  ei 
the  upper  side  of  the  spine  are  two  bristles  which  converge  and  are  cloaely  oon 
with  the  two  at  the  tip.    Length,  8«»™  to  9«"°». 

Moth, — Fore  wings  ash-gray,  darker  on  tho  outer  half,  crosMd  by  three  black 
The  flrst  line,  situated  at  the  base  of  the  wing,  is  short  and  represented  bv  a 
costal  mark,  succeeded  by  a  curved  black  lino  ending  just  behind  the  mecfiai 
not  crossing  the  wing.  Seeond  line  zigzag,  situated  on  the  basal  foarth  of  the 
it  begius  as  an  oblique  mark  on  the  costa,  edged  within  with  white;  behind,  i 
makes  two  sharp  teeth ;  on  the  median  vein  it  points  inwards,  and  again  outwi 
the  snbmedian  space.  The  third  line  is  much  broader  and  leM  wavy ;  It  own 
ward  on  the  disoal  space,  partly  inclosing  a  largo,  diffuse,  disoal.  ocuMtoiis 
Above  this  patch  on  the  costa  is  a  black  mark  bordered  on  each  tide  with  i 
Hubmarginal,  fine,  wavy  white  line.  At  the  base  of  tho  fringe  is  a  black  intbti 
line.  Hind  wiugs  ochcrous  gray,  crossed  by  three  diffuse,  wavy,  blackish  llnet 
panse  of  wings,  SO™™  to  22™™. 

THB  8PBU0E  PLUMB-MOTH. 

{Oxyptilus  nigrociliatus  Zeller.) 

The  chrysalis  of  this  riuuie-nioth  was  beaten  Iroui  the  brancb 
the  spruce  June  23,  at  Brunswick,  Me.,  under  sach  circumstances 
lead  me  to  believe  that  the  larva  feeds  on  this  tree.  In  Europe  no 
ber  of  the  family  to  which  it  belongs  {PierophoridaBf)  is  stated,  so  1 
we  have  been  able  to  ascertain,  to  reed  on  coniferous  trees,  so 
worthy  of  mention,  though  too  infrequent  to  be  of  much  signiflc 
The  moth  issued  July  10,  and  has  been  named  fbr  me  by  Pio&sso] 
nald. 

The  larval  skin  occurred  with  the  chrysalis ;  the  head  is  of  th( 
lual  form,  pale  in  color,  while  the  cast  skin  showed  that  the  bod; 
covered  with  long,  dense  hairs. 

Dbscriptive.— P(i/>a.-— Like  that  of  Pi,  pmi9eeMaeiylu$^  the  ttaorsat  bslnft  obi 
trnnoated,  and  the  body  somewhat  oompressed.  Thorax  in  front  with  sis  p 
long,  curved,  stiff  hairs,  those  of  the  abdomen  in  two  dorsal  rows  of  £to  nain, 
lateral  row  of  short,  stout  spines ;  from  each  of  the  dorsal  spinea  imdiate  irar  i 
hairs ;  firom  the  spines  of  the  lateral  row  arise  two  hairs  wbfoh  are  onrled  and  v 
^ith  the  longitudinal  axis  of  the  body.  The  wings  extend  to  nosr  tho 
>ne  sixth  abdominal  segment.  Colori  pale  green;  wings  and  body  whi 
lienffth,  7«». 

if?<i.— Uniform  dark  brown,  fore  wings  forked  with  ibnr  whits  «< 
tiiird  the  largest  and  widest,  the  fbnrth^inear,  obliqne.  and  ssctsiid^      »« 
ind  or  hinder  division  of  the  wing ;  the  latter  with  a  white  spot  near tt..  jst^ 
ops  of  the  fringe  w)"te,  a  black  patch  at  the  internal  anglo;  hindarodgoof  tb 
<rHitj|,  ap^"*^  bl^^^Hk      Expanse  of  wings,  16™". 
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THE  PIKE  PHSOCYMA. 

{Pheocyma  Innifera  Htlbner.) 

1      i  liar  of  this  iiootuid  moth  is  of  frequent  occurrence  on  pine 

ily  the  white  pine  and  pitch  pine,  in  Maine,  where  I  have 

r       111  ibr  several  year8.    In  Northern  New  England  the  larva 

D         uirongh  Anffnst  into  the  first  week  of  September,  when  it  trans- 

into  a  ohrysalis,  the  moth  appearing  May  10.    I  am  indebted  to 

ir  ->4       B.  Smith  for  the  identification  of  the  spedes. 

1     I  liar  is,  like  nearly  all  those  which  live  on  trees,  protected 

i;      o       rvations  of  its  enemies,  snch  an  birds,  iohnenmons,  &o»^ 

I     uaniant^  in  color  to  the  bark  of  the  twigs  on  which  it  often  restfi, 

I      che  reddish  stripes  are  concoloroas  with  the  base  of  the  needles 

Ij  erplllars  vary  a  good  deal.    Some  are  wood  or  horn  brown,  or 

he  Douy  is  decidedly  reddish,  with  the  longitudinal  band  more  distinct 

han  usual;   some  are  green  with  white  lines,  but  the  warts  and  head 

hs  in  the  more  usual  varieties.    They  are  closely  similar  to  the  larvae  of 

ptera  and  Catocala. 

THft  BVERGRIEEN  CLKOtlA. 

{Cleora  pukhraria  Minot.) 

The  caterpillar  of  this  pretty  moth  is  of  common  occurrence  on  the 

roe,  fir,  and  hemlock.  In  certain  years  it  is  quite  common,  and  was 
rved  in  greater  abundance  on  spruce  and  firs  along  the  road  f^m 
tile  Olen  House,  White  Mountains,  to  Jackson,  N.  H.,  than  elsewhere. 
It  is  80  common  on  these  trees  as  to  merit  especial  attentiou» 

The  caterpillars  were  observed  in  the  White  Mounters  daring  the 
flnt  week  in  July.  They  began  July  18  to  spin  a  loose,  thin,  open, 
alight  yellowish  cocoon  among  the  leaves,  the  pupa  state  lasting  about 
three  weeks,  the  moths  appearing  August  14.  On  the  coast  of  Maine 
it  occurs  on  the  hemlock,  sotiie  of  the  caterpillars  being  without  the 
Qsnal  black  spots  on  the  side»  of  the  body.  The  moths  are  found  fly- 
ing in  the  woods  through  September.  At  Providence  we  have  beaten 
the  chrysalides  out  of  hemlocks  early  in  October,  the  moths  appearing 
•oon  after.  The  green  chrysalides,  which  are  striped  with  white,  are  very 
Wsttjv  objects.  They  rest  among  the  leaves  in  a  loose  network  of  yel- 
low mlk  threads,  retaining  tbeir  hold  by  the  curved  hooks  on  the  large 
ipine  (cremaster)  at  the  end  of  tbe  body.  The  caterpillar  is  a  very  pretty 
one,  Mng  yellowish,  spotted  with  black  on  the  head  and  body.  It  is 
limilar  to  the  larva  of  Zerene  catenariay  but  less  conspicuously  marked. 

DwciUPTivB.— Zona.— Body  luodorutely  thick,  of  the  tame  diameter  throughont, 

Ksooth,  with  DO  warts,  but  somewhat  wrinkled.     Head  of  tbe  same  width  as  bodv, 

■lightly  wider  than  the  protbovacic  se^inAnt,  and  above  nliehtly  iwollen  on  eaohsiae 

of  the  deep  median  suture;  pale  whitish,  soiuetimes  reddish  brown,  with  live  or  six 

liive  black  spots  and  smaller  minute  dots.    Body  whitish  horn  (testaceous,  often  red- 

ma)  with  a  yellowish  tint.    On  the  first  segment  arc  four  dorsal  black  dots  arranged 

i^a  fiquare ;  on  the  second  and  third  segments  a  single  transverse  row  of  four  unequal 

b:dots,  as  also  on  the  abdominal  segments.     A  lateral  band,  yellow  except  near 

ntures,  below  which  on  the  sides  of  the  body  are  four  narrow,  wavy,  broken,  dark 

in««.  arranged  in  two  sets.     Supra-anal  plate  with  four  black  spots ;  anal  legs  of 

dze,  fleih-red  spotted  with  black-brown.    Thoracic  feet  pals  fltth  color,  or 

-Ath  brown  and  dark  at  the  tips.    Bodv  beneath  pale  flesh,  with  two  ds^k| 

B.    Often  on  each  side  of  the  clear,  reddish-brown  back  is  a  row  of  long,  nar* 

~^late,  oval,  snow-white  spots,  edged  narrowly,  but  distinctly,  with  bltiwn. 

band  is  sometimes  very  distinct,  and  incloses  on  the  upper  edg«  tko  liLaek, 
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diBtmot  spiracles ;  the  band  is  irregolarlv  edged  abore  and  below  with  darkbrowB. 
Sometimes  a  narrow  white  medio- ventral  hair-line  is  present,  narrowly  edged  on  eidi 
side  with  dark  brown,  and  inclosed  by  the  same  reddish-brown  tint  aa  along  the  bkk. 
Length,  24°»™  to  30°»™. 

Fupa. — Body  green,  becoming  usually  brown;  thorax  green  above  spotted  with 
brown,  the  wings  and  le^  pea-green,  with  two  subdorsal  white  stripes  along  tht  ib- 
domen,  and  a  lateral  white  stripe;  beneath,  four  lonffitndinal  brown  stripes.  Papt 
often  becomes  brown,  and  the  wings  slashed  with  light  brown,  the  antennie  aod  fiin- 
legs  of  the  same  color,  while  the  middle  and  hind  legs  are  white.  The  terminal  ipine 
is  rather  slender,  long,  ending  in  two  long,  large,  excurved  hooks;  a  pair  of  moeh 
smaller  ones  at  their  base,  and  two  pairs  on  the  sides,  one  pair  on  tiie  ndes  nesr  the 
base,  and  the  other  farther  underneath.    Length,  llmm  to  15™™. 

Moth, — ^With  unusually  broad,  transparent  wings,  which  are  white  or  pale  iih. 
Head  deep  yellow.  Fore  wings  crossed  by  two  black  lines,  the  inner  with  s>iir  setl- 
lops,  the  outer  line  sinuous,  scalloped,  with  a  great  curve  outward  between  the  fiob- 
oostal  and  the  third  median  venule.  Opposite  the  discal  dots  are  three  aoate,  smalkr 
scallops,  all  of  equal  size.  Fringe  whitish,  distinctly  checkered  with  black  on  the 
ends  of  the  venules.  Hind  wings  with  a  scalloped  outer  line,  often  obsolete  towni 
the  costal  edge,  varying  in  its  distance  from  the  outer  edge;  beyond  tids  line  the 
wing  is  darker  than  at  the  base.  Expanse  of  wings,  33™™.  Its  range^  so  flff  il 
known,  is  from  Maine  and  Canada  to  the  Middle  States. 

THE  FIR  PARAPHIA. 

(Paraphia  deploMria  Gnen^e.) 

We  have  three  species  of  Paraphia,  two  of  which  feed  in  the  larrd 
state  on  coniferous  trees,  Mr.  William  Saunders  having  bred  P.  wbato- 
maria  from  the  pine,  on  which  it  feeds  in  early  sammer,  the  moth  ap- 
pearing late  in  June ;  the  larva  is  not,  however,  known  feirther  than  that 
its  color  is  brown. 

The  caterpillar  of  the  present  species  was  found  June  23,  at  Bmnswidu 
Me.,  on  the  fir ;  on  the  27th  it  became  a  chrysaliBi  and  the  moth  escaped 
about  a  week  or  ten  days  later. 

Descriptive.— l^rva. — Body  cylindrical;  in  color  and  appearanoe  likeafirtwiff. 
Head  ronnded,  somewhat  hilobed ;  body  with  no  hnmps.  Snpra-anal  plate  loandflO, 
not  pointed  at  the  tip,  with  six  hairs.  Color  reddish  hxown  with  a  greenish  tint 
Head  sreeiiish,  mottled,  and  finely  spotted,  espeoiaUy  on  each  side  of  the  Testes,  with 
reddish  brown ;  a  row  of  lateral  irreenlar  dark  blotches.    Leng^th,  S8">™. 

Pupa, — Of  the  usual  shape,  but  rather  stout;  dark  tan -hxown  in  eolor.  Tenninil 
spine  (cremaster)  large  and  stout,  the  surface  corrugated  at  the  hase ;  ending  in  mfoA, 
each  branch  of  which  ends  in  two  ezonrred  hooks.    Length,  ISIP^, 

Moth, — Fore  wings  subocherous,  with  a  median  whitiui  band^  heneath  ooheioiia 
The  male  may  be  distinguished  by  its  smaller  size,  by  the  wings  heinff  more  ooheiooiy 
by  the  distinct  discal  dots,  and  by  the  rather  distinct  median  white  hand  on  the  fne 
wings.  The  female  differs  greatly  from  the  male,  being  much  lancer  and  with  fh0 
wings  more  serrate,  the  two  inner  lines  more  or  less  obsolete,  the  horoeir  of  hoth  wipgi 
being  much  darker  than  the  inside  of  the  wine,  the  border  sometimes  having  a  lilM 
tinge.  From  the  female  of  P.  aubatomaria,  it  differs  in  its  still  smaller  siie,  in  haTisf 
usually  but  one  subapioal  spot,  instead  of  three  as  is  usually  the  ease  in  the  othtf 
species,  and  in  the  outer  border  of  the  wines  being  darker  or  more  deoidedly  ochfli*- 
ous.  The  wings  of  the  female  are  more  ctoeply  serrated  than  in  the  other  qpeele^ 
Expanse  of  wings,  22™°»  to  35™°*. 

THE  SPBXJOE  THEBIKA. 

{Therinafet'vidaria  Hiibner.) 

This  common  insect  feeds  in  Maine  on  the  spruce,  as  the  papa  was 
ound  early  in  August,  and  the  moth  was  disclosed  Aagnst  21.  The 
ar^a  was,  unfortunately,  not  described.  Abbot  bred  it  in  Greorgiafrom 
h^   laijif^  ^iptpraj  and  ^^  hiR  manuscript  sketchesi  pieserved  in  tte 
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1 1  Bton  Society  of  I^atnral  History,  we  prepared  the  fol- 

n     on.    The  pnpa  is  described  from  our  own  specimen. 

m  — X€MTa.~Body  cylindrical,  smooth ;  bead  of  the  same  width  as  the 
io  J  lo wish-green  above,  pale  purplish  below.  Two  fine,  blackish,  lateral 
.  iMu««>  line  alM>ve. 

r  slender,  whitish  gray,  slashed  and  spotted  with  brown  on  the  side, 
•o  than  in  Th,  iemiwudaria;  head,  thorax  and  wings  nearly  unspotted; 
and  bristles  as  in  TA.  $eminudaria.    Length,  IS™™. 

THE  TINE  THEBINA. 

{Therina  seminudaria  Walker.) 

ive  reared  this  moth  from  a  caterpillar  found  feeding  on  the 

at  Providence,  E.  I.,  bat  failed  to  prepare  a  description  of 

It  passed  the  winter  in  the  chrysalis  state,  the  moth  emerg- 

•y. 

?nvs. — Piipa.— Moderately  slender,  thorax  spotted  with  brown,  winj^ 
id  spotted  with  brown;  abdomen  with  a  dorsal  and  two  lateral  rows  of  ir- 
H  ,  and  the  segments  also  surrounded  by  a  circle  of  spots.  Terminal  spine 
xJiTge,  not  corrugated  below,  above  coarsely  pitted  with  more  or  less  oon- 
.ures,  the  end  bearing  two  Ions,  straight,  stout  bristles,  a  pair  of  small 
^  ^he  upper  side  near  the  end  of  the  spine;  a  smaU  pair  bttoeath,  and  a 
I,  one  on  each  side.    Length,  13™^. 

THE  PINE  AMOEBIC. 

(Amorbia  humeroaana  Olemens.) 

leaf-rolling  moth  was  bred  from  the  white  pine  in  Maine,  the 

>pearing  in  May.    It  is  a  large  species  of  TortricidcBj  the  fore 

ith  the  costal  edge  fcdl.    The  head,  thorax,  and  fore  wings  are 

ash,  with  dark  specks,  bnt  with  no  distinct  lines  and  markings. 

re  two  whitish  patches  in  the  middle  of  the  fore  wings,  on  each 

which  are  a  few  fine  black  specks ;  in  the  middle  of  the  outer 

f  the  wing  is  a  whitish  patch.    There  is  a  marginal  row  of  fine 

its.    The  fringe  is  pale ;  the  hind  wings  are  pale-gray  slate 

:panse  of  wing,  24°^*°.    The  larva  was  not  described.    It  has 

from  the  benzoin  bush  and  the  poison  Ivy  by  Mr.  L.  W. 

.    The  species  ranges  from  Ganada  and  Maine  to  Pennsylvania. 

THE  y-MABKBD  GAOGBOLA.. 

{Cacoecia  argyrospila  Walker.) 

th  of  this  species  is  not  uncommon,  entering  our  houses  at 

mg  July  in  Maine  and  Massachusetts.    My  specimens  have 

ly  determined  by  Prof.  0.  H.  Feruald. 

indespread  species  was  first  described  in  this  country  by  Mr.  0. 

Qson,  in  1869,  under  the  name  of  Tortrix  furva'na ;  at  nearly 

B  time  or  soon  after  I  described  it  in  the  Massachusetts  Agricult- 

port  for  1870  under  the  name  of  the  V  marked  Tortrix  (T.  vsig- 

,  and  remarked  that  Mr.  F.  W.  Putnam  had  raised  it  in  abun- 

ihe  cherry.    In  his  account  of  this  species  Lord  Walsingham* 

I       kt  in  California  it  occurred  near  San  Francisco,  May  19, 

*1    I  species  also  occurred  about  Mendocino  in  the  middle  of 

far  north  as  Mount  Shasta  in  August.    One  specimen 

Ums  of  Typical  Specimens  of  LejAdoptera  Heterocwa  in  the  CoUeotion  of 
aoam,  part  iv,  London,  1879,  p.  9. 
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emerged  on  the  2l8t  of  June  fh)m  a'pn^a  found  a  few  days  {mrioul; 
between  united  leaves  of  j^sculm  mltfornioa  (Nutt.),  the  GalifoniAB 
horse-chestnut. 

In  his  Synoiiyniical  Catalogue  of  the  Described  Tortricidcef  Pro£  C. 
H.  Fernald  states:  '^  Professor  Biley  wrote  me  that  he  bred  it  oniwe, 
apple,  hickory,  oak,  soft  maple,  elm*,  and  wild  cherry."  It  thns  appears 
to  be  a  g(>neral  feeder  on  our  shade  trees,  living  between  the  anited 
leaves.  It  ranges  from  Maine,  where  it  is  common^  to  Georgia,  Texas, 
and  Missouri,  while  it  is  not  uncommon  on  the  Padflc  coaat. 

The  larva  has  not  yet  been  fhlly  described  |  unfortunately  we  did  not 
make  a  detailed  description  of  it,  beyond  noting  the  ^t  that  the  larva 
is  green  with  a  black  head  and  ])rothoracic  segment.    It  feeds  on  the 
oak  early  in  June,  as  one  caterpillar  occurred  June  11,  when  it  1 
a  chrysalis,  the  moth  appearing  June  23.    Henoe  witlioat  mooh  < 
there  are  two  broods,  the  caterpillar  occurring  late  insauimer  tarniof  w 
chrysalides,  and  hibernating  as  such,  the  moui  flying  about  in  the        I 
and  laying  its  eggs  on  the  shoots,  so  that  the  larva  may  hatch  wi 
the  leaves  are  uni'olding  and  And  itJ9  food  readyand  at  hand.    Thk 
brood  of  cater])illars  is  found  early  in  June,  and  the      so       in  Ani 
and  early  in  September.    The  moth  is  of  the  siae  ana  | 
the  common  apple-leaf  roller  (Cacceoia  rotana)  and  thecneny 
{C.  ceramrornna)^  but  differs  in  the  particulars  stated  below;  i      m 
cater))illar  is  more  like  that  of  C.  roscma  than  O.ceraHvorana. 

Dbbckiptiv£.— Xarra.— Body  green,  with  a  blaak  head  and  prothoracio  segment 
Fupa. — Of  the  usual  form  and  color,  but  rather  stout;  the  end  of  the  abdomen  hM 
an  unusually  large  sharp  spine,  with  two  lateral  and  two  tominal  large,  ttont,  ovni 
sets  or  stiff  hairs.    Length,  12™™. 

Moth. — Head,  palpi,  and  thorax,  rust-red;  fore  winga,  bright  mat-red;  a  1 
median,  rust-red,  obliuue  bund  bent  downward  in  the  middle  of  the  wing;  ou  — » 
side  are  two  yellowish- white  costal  blotches,  the  outer  one  nsnally  triangnlti 
oblique,  sending  a  narrow  line  to  the  inner  edge  of  tha  wlnff ;  arimllar  hue  o-— > 
inside  of  the  band.    Outer  margin  of  the  wing  yeilowiih  white,  with  two  flnf 
red  lines,  the  outer  one  at  the  base  of  the  mnge,  whioh  la  waitiah  jrdlow. 
wings  pale  yellowish  slate  color,  as  Is  the  abdomen. 

THK  HICKORY  EOCOPSIS. 

{Eocopsis  permundanaj  Olemens.) 

The  larva  of  this  pretty  moth  has  been  found  in  Providence,  B.  L  to 
live  on  the  leaves  of  the  white-heart  hickory  (Carya  tomentosa)^  ^hicott 
folds,  and  when  about  to  change  to  a  chrysalis  lines  the  fold  with  a 
layer  of  whitish  silk.    I  have  observed  the  caterpillars  May      oi 
soon  as  the  leaves  are  unfolded.     From  the  2d  to  the  9th  of  Ji     i 
insects  change  d  to  chrysalides  and  the  moths  appeared  on  t  li 

same  month.    The  life-history  is  then  nearly  as  follows:  jcj     i 
laid  the  previous  autumn  on  the  twigs,  the  insect  being  probably  doi 
brooded,  the  caterpillars  hatch  ont  simultaneously  with  the  o  ^ 

the  leaves,  living  about  a  week  or  ten  days  in  this  state  betw 
folded  letives  or  rolling  them  up  sideways  or  from  the  apex  to* 
in  the  fold  or  roll  thus  made,  which  it  lines  with  sUk,  it  cbai        u" 
chrysalis,  remaining  about  a  fortnight  in  this  state  until  during  uiou 
week  in  June,  in  Southern  New  England,  it  appears  as  a  beaatifiuv' 
marked  moth  ilying  about  and  resting  on  the  leaves. 

In  Illinois,  according  to  Mr.  Coquillett  (Papilio,  lii,  102).  the  oattf* 
pillar  feeds  on  the  Siberian  crab-apple,  the  cultivated  raspiienv,  wiU 
^jlackberry  (RvhiMvHlofiiift)^  and  hazel,  while  in  Maine  Professor  IwSil' 
riitu  hr^i}  in  MH  i^iip  Hpi»'»»Mr  see' -omstock,  Agricultural  Heport  tolW 
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)tt  gives  tlie  fbllowiDg  account  of  its  habits :  ^^  Lives  in  a  leaf 
x>m  the  apex  to  the  base,  or  between  two  or  three  leaves  fastened 
r  with  silken  threads.  Found  a  great  many  May  30."  His  speoi- 
the  moth  were  named  by  Prof.  C.  H.  Fernald.  Those  which  I 
ure  fresh,  well-preserved  specimens^  and  on  submitting  them  to 
or  Fernald  for  identification  he  wrote  me  that  they  were  prob- 
^oopsis  permuiidana  (Clemens). 

rtaaately  I  did  not  make  a  description  of  my  caterpillars^  and 
re  copy  that  of  Mr.  Ooquillett, 

ipnvx.~Xart?a.— Body  green,  usuallv  clouded  dortally  with  duU  leaden  |  first 
brownish ;  head  aud  cervical  shield  black  or  pale  brownish ;  piliferousspots 
icles  coucolorons ;  anal  plate  unmarked.  Leugtb,  l&^^  (Coqiiillett). 
-Of  the  usual  sbape  and  color,  abdominal  segments  baying  two  rows  of 
lines,  while  tbe  tip  of  the  abdomen  is  three -toothed,  there  being  two  smaU 
nd  a  small  median  projeotion.  There  are  also  eisht  small,  rather  snort,  bxittlss 
ntwards  at  the  enos,  of  which  four  are  situated  below  the  median  tooth,  and 
situated  near  together  on  the  side  near  bnt  within  the  base  of  the  lateral 
rhere  are  two  or  three  other  setie  on  the  side,  but  farther  from  the  tip. 
10™. 

—A  rather  large  species,  with  the  general  color  brown-ash  and  umber-brown, 
little  paler  than  the  thorax,  the  latter  with  three  transverse  darker  linea 
Fore  wiufl^  with  three  lar^e  umber-browu  ptitcUes,  the  basal  one  oblique, 
kg  from  the  inner  e<lge  of  the  wing  and  only  reaching  the  median  vein.  A 
irregular,  broad  band  sending  two  blunt  teeth  inwards  on  the  inner  side; 
r  side  with  three  acute  teeth,  one  in  front  aud  a  larger  one  behind  the  median 
.  lar<;e,  oval,  umber-brown  spot  on  the  internal  margin  of  the  wiog,  and  an- 
rge  (»blique  one  extending  from  a  little  below  the  middle  of  the  outer  edge 
y  to  tbe  outer  fourth  of  the  costal  edge,  in  its  course  contracting  in  width  and 
g  very  narrow  befbre  reaching  the  oosta,  in  which  it  slightly  expands,  to/tm- 
of  the  smaU  costal  brown  spots  beyond  the  middle  of  the  wing.  The  ftinge 
:  dusky  in  the  middle.  Hind  wings  dark  slate  color,  as  is  the  under  side  of 
rs  of  wings,  as  well  as  the  abdomen,  which,  however,  is  paler  at  the  end.  Ex- 
'  wings,  Itf"*. 

THE  YABIEGATBD  EOOOPSIS. 

{Uocopsis  versiooloranaj  Olemena.) 

species  also  feeds  upon  the  leaves  of  the  white-heart  hickory 
tomentMa)  in  company  with  the  foregoing  specic^s.  The  larva 
to  eat  the  leaves  when  they  are  unfbl£ng,and  the  moth  appears 
middle  of  June.  Unfortunately  no  notes  were  made  on  the  cater- 
as  they  were  confounded  with  the  other  species  until  the  emer- 
yf  the  moths  showed  that  there  were  two  species. 

upmrs. — Pkjmi.— Slenderer  than  that  of  IS.  permundana.  the  end  of  the  abdo- 
lentate,  with  the  eight  bristles  arranged  as  in  the  fbregoing  speoies,  hat  mudi 
id  longer.    Length,  S"^  to  Q*™. 

-Pale,  greenish,  umber-brown,  with  whitish  patches.  Palpi  whitltfi  to  the 
'ead  darK  between  the  antennae,  pale  behind  and  in  front.  Fore  wings  olive 
k  dark  patch  at  base,  becoming  paler  towards  the  inner  edge  of  the  wing,  with 
ecks,  then  becoming  a  pale,  whitish,  somewhat  silvery  band,  crosses  the  wing, 
median,  dark,  olive-greeu  patch ;  the  outer  scales  raised  and  dotted  witn 
Beyond  this  patch  are  three  light,  squarish  costal  spots.  An  oblique  olive- 
le  passes  from  the  outer  margin  just  above  the  internal  mar^rin  to  the  costa, 
g  nearly  obsolete  before  reaching  the  costa.  but  ending  on  tne  fourth  costal 
A  apical  dusky  spot.  Hind  wings  dark  slate,  and  fore  wings  beneath  dark 
th  lighter  costal  Spots.    Expanse  of  wings,  15*"™. 

THB  WHITE-HEART   HIOKOBY  GSLBOHIA. 

(Oelechia  carycevorella  n.  sp.) 

Kre  have  numerous  species  of  this  extensive  genus  of  Tineid 
ipoa  our  forest  trees,  none,  we  believe,  have  been  recorded 
uiC  expense  of  the  hickory. 
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The  larv»  of  the  present  species  were  foand  at  Providence,  R  L  feed- 
ing upon  the  young,  freshly  unfolded  leaves  of  the  white-heart  metey 
{Carya  tamentosa)^  rolling  them  up.  Within  the  roll  the  chrysalis  wai 
discovered  from  June  2  to  4.  The  insect  remains  about  two  wednin 
this  stage,  the  moths  appearing  in  my  breeding-box  Jane  17  and  23. 

The  moth  belongs  to  that  section  of  the  genus  with  moderately  wide 
fore  wings,  which  are  oblong,  and  moderately  pointed  at  the  tip.  Pro- 
fessor Fernald  informs  me  that  it  is  allied  to  Oelechia  bieastomaeuleUaU 
Chambers. 

Descriptivb. — Moth, — ^Palpi  very  long,  the  third  Joint  slender,  one*half  aa  lm(tt 
the  second ;  second  joint  with  hlack  specks ;  third  black,  bnt  white  ftt  the  tip.  The 
fore  wings  broad,  oblong  Head^  thorax,  and  wings  blackish,  with  whitiah  Doff^jd- 
low  specks  and  dots.  The  fore  wings  are  dark  pepper  and  salt,  with  •  row  ol  ifs 
deep  black  spots  along  the  middle  of  the  wing,  increasing  in  size  toward!  the  wdtf 
the  wing ;  the  basal  spot  minnte ;  the  third  lar^e,  and  sending  a  branoh  ohUqae); 
inwards  to  the  costa ;  the  fourth  patch  large,  irregularly  squariah ;  abore  it  ii  i 
black  square  costal  spot^  next  to  a  buff-white,  distinct  costal  spot  opposite  anotheroi 
the  inner  edge  of  the  wing ;  the  two  spots  are  sometimes  almost  connected  by  a  light 
line.  The  edge  of  the  wine  buff- white  with  black  scales.  Hind  wlnga  and  aodonei 
slate-colored.  Length  of  fore  wing,  7°^°^ ;  width,  1.5"^ ;  expanse  of  wings,  aboit 
Ignim  (0.60  inch). 

THE  WILLOW  TEBAS* 

{Ter€L8  vihumwna  Olemens.) 

The  caterpillar  of  this  common  species  is  of  the  ordinary  shape  and 
green  in  color,  occurring  on  the  willow  in  Maine  dnrinfr  Angnst.  The 
specimen  we  reared  changed  to  a  chrysalis  Aagnst  19,  remained  in  tliat 
condition  a  little  over  two  weeks,  namely,  until  September  7.  The  moth 
has  been  determined  by  Professor  Fernald. 

Descriptivk. — Larva, — Greenish. 

Pupa. — Bodv  slender ;  end  of  the  ahdomcn  flattened  and  excavated,  with  two  lug* 
lateral  hooks  oefore  the  tip.    Length,  8™". 

Moth, — Head,  thorax  and  fore  wings  rust-red.  Head  ahove  and  front  of  thoitf 
deep  rust-red,  hinder  edge  of  the  thorax  bright  red.  Fore  wings  mst-red,  deeper  on 
the  costa:  a  dusky  pateh  at  the  base;  beyond,  on  the  inner  tnird  of  the  costs,  is> 
broad,  paler,  square  spot,  succeeded  oy  •  long,  dark,  deep  reddish-brown  pstelit 
which  extends  to  near  the  apex.  The  rest  of  tlto  wing  is  clearer  and  paler,  ssh-col- 
ored,  mixed  with  brick-rod  scales.  lu  the  middle  of  the  wing  on  the  inner  thicd  in 
two  distinct,  twin,  fine  black  dots.  Beyond  are  three  black  dots,  forming  an  obllav0 
line,  extending  from  the  median  vein  to  a  little  beyond  the  middle  of  the  ninder  edgo 
of  tne  wing ;  a  few  scattered,  black,  fine  dots  near  the  outer  edge  of  the  wing> 
Fringe  broad,  reddish  externally,  dark  on  the  basal  half,  and  gnyish  on  the  iutf 
angle  of  the  wing;  hind  wings  uniformly  gray  slate-colored;  ftbdomen  dark  brovBf 
paler  at  the  tip.    Expanse  of  wings,  18°^°^  (0.70  inch). 

THE  PUBPLE  WILLOW  OSAOILABIA. 

( Oracilaria  purpuriella  Ohambers.) 

Late  in  Angnst  (the  20th)  we  fonnd  the  caterpillar  of  this  beaatiftl 
noth,  which  had  turned  over  obliquely  the  tip  of  the  willow  leaf  and 
iecurely  fastened  it  to  the  under  side  of  the  le-af,  thos  making  a  trun- 
^lar  fold.  The  worm  had  eaten  the  parenchyma  from  the  nnder  (i.  «i 
nner)  side,  leavinpf  a  mass  of  black  castings.  The  worm  soon  trans- 
brmed,  remaining  about  two  weeks  in  the  pupa  state«and  the  motl* 
appeared  September  19.  The  moth  is  a  very  beaattftai  creatare,  wiij 
t  (lelicate  body,  wings,  and  legs.  Our  example  was  perfect,  and  agreed 
i>  Q.V  7pap»«*ij  xr\fh  Mr  'UiQiTiUAria'  description^  whloh  Is  oopled  bdow* 
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I  however,  describe  the  caterpillar.    He  remarks  that  it  is 

y      I     1  to  the  Earoi)ean  0.  stigmatella. 

le  lOanadian  Untomologistjiv,  28)  that  '^the  larva  mines  the 

r      ra        willow  {8alix  longifoUa)  for  a  very  short  time ;  then,  leav- 

i;  I      it  rolls  the  leaves  from  the  tip  upwards  into  various  forms 

ly     DO     or  helix  of  three  spirals).    •    •    •    It  frequently  leaves 

I      I  ]  ikes  another,  and,  when  ready  to  pupate,  makes  a  dense, 

•z     isps    mt  web  over  it,  upon  the  ground,  not  on  the  leaf,  as  in 

f       30168.     The  imago  emerges  in  the  fall,  and  most  probably 

s."    He  again  remarks  ({.  c,  v,  46):  ^^  The  cone  sometimes  oc- 

entire  leaf;  the  apex  of  the  leaf  is  bent  over,  so  that  the  left 

•  es  the  right  one,  to  which  it  is  fastened ;  then  the  leaf  is 

■^1         ly  to  the  base,  and  the  tip  is  used  to  close  one  end  and  the 

Be  t  *,  so  that  the  whole  leaf  is  utilized.    Many  of  the  mines, 

e       arv  oy  no  means  so  perfect."    Chambers  has  also  bred  it  from 

8B  itreding  on  the  silver-leaf  poplar,  but,  though  not  occurring  on  the 

ug  willow,  it  is  common  enough  on  many  of  our  native  willows. 

pnvE. — Larva.— Body  of  the  uanal  cylindrical  shape ;  no  cervical  shield. 

•11,  coDsiderably  narrower  than  the  prothoracic  segment.     Head  and  Ixidy 

greenish  yellow.    Only  four  pairs  of  aUdomlDal  legs,  and  these,  with  the 

iw  leet,  are  of  the  same  color  as  the  botly.     Leugtii,  fi™™  to  7*°™. 

t  myu, — Very  long  and  slender,  so  delicate  as  to  scarcely  retain  its  shape  when  the 

)tb  has  left  it. 

^oth. — VJolaceons,  reddish,  or  brownish  purple,  according  to  the  light.    Face  pale 

oliceoos,  flecked  with  brownish  puri>le.     AntennsB  brown,  tinged  with  purplish, 

intlv  annulate  with  white  at  the  base  of  each  joint ;  palpi  pale  purplish.    The  tri- 

white  spot  at  about  the  middle  of  the  costa  is  nearly  equilateral ;  its  ante- 

•~««^n  is  a  little  concave,  the  apex  reaching  the  fold,  and  it  nas  four  small  %pot8 

general  hue  situated  in  it  upon  the  costa.    Fringe  bluish  fuscous.    Posterior 

ifc  white  at  the  tip  and  with  a  wide  white  band  about  the  middle,  and  their 

mT  surface  entirely  white.    Posterior  tibise  and  inner  surface  of  intermediate  tibiss 

uiA.    Tarsi  pale  grayish  fuscous,  faintly  annulate,  with  white  at  the  joints.    Abdo- 

en  pnrpliHh  fuscous,  on  a  white  ground.    Expanse  o£  the  wings,  half  an  inch  (12.5°^). 

nuuubers.) 


SEFOBT  Olf  EXFEKIHEHTS  IS  APICOLTTTBE. 

By  NsiAON  W.  McLain,  Apioultural  Agent. 

United  States  Apioultural  Station, 

Aurora,  III.,  November  17, 1885. 

DiAB  8m :  I  have  the  honor  to  submit  herewith  my  report  of  the  experimental 

Rk  done  at  this  station. 

In  obedience  to  instructions  received  from  you  the  Ist  of  June,  1885, 1  eeleoted  a 

n  suitable  for  an  apicultural  experiment  station,  at  this  place. 
«      «rork  attendant  upon  the  beginning  of  any  undertaking  is  considerable. 
Iw  bnUding  of  fixtures  suitable  for  the  accommodation  of  bees  and  for  carrying  on 
nerimental  work,  securing  bees,  and  doing  that  which  is  neceesaij  to  be  done  in 
blishing  an  api  ary,  consumed  time.  However,  a  number  of  interesting  and  valuable 
nentfl  have  been  undertaken  and  progress  has  been  made. 
I  uixdre  to  acknowledge  my  obligations  to  yourself  for  valuable  aid  and  suggestion 
d  to  all  those  who  have  kindly  assisted  me  in  my  wor^,  and  especially  the  favor 
n  me  by  the  publishers  of  the  following  apicultural  Joomals  for  files  of  their 
t>le  papers,  namely : 

Americam  Bee  Journal,  Messrs.  Thomas  G.  Newman  &  Son,  Chicago,  111. ;  The 

wM,.MHien?  Magazine,  Messrs.  Ein^  &  Aspinwall,  New  York  City ;  Gleanings  in  Bee 

Mr.  A.  I.  Root,  Medina,  Omo ;  The  American  ApieulturUt  (vols.  1,  2,  and  3), 

Silas  M.  Locke  &,  Co.,  Wenham,  Mass. ;  and  to  Messrs.  D.  A.  Jones  &  Co.j 

Ontario,  Canada,  publishers  of  The  Canadian  Bee  Journal. 

aOvib,  very  truly, 

NELSON  W.  McLAIN, 

Agent  in  Charge. 

3.  y.  RiLET, 

MnUmologieL 
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ECONOMY  IN  THE  PRODUCTION  OF  WAX. 

Experience  had  taught  us,  in  common  with  all  progressive  aiMirirti, 
that  ill  the  prodaction  of  wax  for  honey-comb  building  there  is  aerioii 
prodigality.  Much  valuable  time  is  lost  and  much  energy  is  ezpcndad, 
which,  in  view  of  the  shortiiesB  of  the  honey-prodnoing  season  in  nMilf 
all  parts  of  the  Unite^l  States,  results  in  a  serious  reduction  of  tbepoi- 
sible  efficiency  and  honey-i>i'odacing  capacity  of  bees,  and  a  ochts- 
sponding  curtailment  of  the  profits  possible  to  be  realized  ftom  the  in* 
du8try. 

To  overcome  this  waste  of  time  and  prevent  the  large  oonsnmpt 
honey  required  for  producing  wax  for  comb-building,  the  honey 
t'onndalioii  machine  and  the  honey-extractor  have  l>e6u  almost  nni 
sally  adopted  by  progressive  bee-keepers. 

As  another  step  in  economic  methods  for  securing  the  beat 
from  the  cultivation  of  bees,  we  have  made  some  experiments  in  i 
may  he  called  wax-feeding  or  furnishing  wax. 

The  price  of  bees- wax  in  the  open  market  ranges  from  20  to  35 
per  pound,  according  to  quality,  and  varying  with  the  supply;    i 
mand.    Estimates  can  easily  be  furnished  to  prove  that  tlie  proci 
of  every  pound  of  wax  costs  the  bee-keeper  ten  times  the  anm : 
firom  its  sale. 

If  account  be  taken  of  the  loss  resulting  from  having  the  til 
energies  of  the  bees  expended  in  wax-production  instead  of  hoi     >ii 
duction  at  a  season  of  the  year  when  there  is  most  imperative  nc 
uninterrupted  and  diligent  activity  in  honey- gathering,  and  of  the' 
of  the  honey  consumed  in  producing  wax,  and  of  the  labcor  reqni 
preserving  and  preparing  the  wax  for  market,  it  will  readily 
that  the  production  of  a  pound  of  wax  costs  the  prodnoer  mi 
the  current  prices  realized.    About  20  pounds  of  honey  are  coi 
in  producing  1  pound  of  wax. 

If  a  method  of  management  can  be  devised  and  introduced  by  wl 
the  loss  sustained  in  wax-production  and  comb*bnilding  can  be 
further  reduced,  a  corresponding  percentage  will  be  added  to  thep 
of  those  engaged  in  the  induistry. 

We  observed  that  if  Liieces  of  new  comb  were  exposed  on  a  warm  i     • 
the  bees  would  tear  oil'  pieces  of  the  wax  and  carry  them  to  their  hi 
for  use  in  comb-building.    We  then  put  pieces  of  new  comb  in  a  shaDow, 
square  tiu  pan  having  a  close-fitting  cover,  and  having  holes  in  the 
torn.    This  pan  being  placed  on  the  cloth  covering  the  comb  f  i 

the  hive,  holes  wei^e  cut  in  the  cloth  registering  with  the  holes  m 
bottom  of  the  pan,  thus  aftbrdiug  a  passage  for  the  bees  into  the 
The  heat  arising  from  the  bees  produced  a  high  temperatoce  ^^ 
closely-covered  pan,  keeping  the  wax  plastic  and  easilv  worked. 
such  auxiliary  resources  were  furnished,  comb-fbnndation  was  d 
out  and  completed  with  great  rapidity,  and  this  work  appeared  w  m 
performed  largely  by  the  young  bees,  aided  by  the  field  beels  at  idg^^ 
the  comb-building  progressed  more  rapidly  by  night  than  by  day.    ! 
being  no  necessity  for  wax-])roducing,  the  worldng  foree  labored  i 
>ut  hindrance  during  the  day  in  the  fields,  and  with  equal  eaem  ny 
light  in  the  hive.     Whenever  the  space  above  the  frames  is  not  heioff 
used  for  superstorage  tiiis  method  of  furnishing  wax  may  be  employd 
'^thout  inconvenience. 

DEVICE  FOR  FEEDINO  SUGAR-SIRUP  AND   FOR  OTHBB  PUBPOSBS. 

Te  have  used  the  same  device  with  great  satisfaction  infaeding  augV- 
'•..it>     A  7*im  of  tin  re^^'-^in?  ^^ithiu  half  an  inch  of  tlM  oover  imbA" 
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d  In  the  holes,  through  which  the  bees  enter  the  feeder,  and  a  raft 
oat  made  of  thin  strips  of  wood  supports  the  bees  when  taking  their 

re      so  devised  a  fixture  for  use  in  the  brood-chamber  in  the 
w  re,  which  serves  a  variety  of  uses  and  proves  well  adapted 

t  purp<    )S  for  which  it  is  designed. 
I  consists  of  a  wooden  fraine  of  the  size  of  those  used  for  brood- 
the  strips  of  which  it  is  made  beiug  three-eighths  of  an  inch 
2  inches  wide.    Parallel  with  the  top  bar  of  the  frame  I  sus- 
uiree   tin  troughs,  one  above  another.    These  troughs  are  If 
«  wi    I  and  2  inches  deep,  and  the  length  corresponds  with  the  in- 
e  of  the  ft*ame.    Beginning  H  inches  below  the  top  bar,  the 
)  suspended,  1  inch  apart,  by  means  of  a  small  screw  from 
lae  of  the  end  of  the  trough  entering  the  side  bar  of  the  frame. 
)  urst  trough  next  to  the  top  bar  has  a  partition,  one-fifth  being  in- 
to contain  water,  and  the  remainder  is  used  to  supply  honey  or 
*.    The  second  trough  is  used  to  supply  pure  wax  shavings,  and 
t^hird  is  used  for  supplying  flour  or  meal  as  a  substitute  for  pollen, 
troughs  should  be  painted  and  sanded  inside  and  out,  as  bees 
]        lly  cret  a  foothold  on  the  smooth  tin.    The  trough  for  food 
■  ied  with  floats  to  prevent  the  bees  firom  drowning. 

ixi.are,  supplied  with  food,  salty  water,  shavings  of  pure,  bleached 

K,  ■      flour,  I  place  in  the  center  of  the  colony  as  early  in  the  spring 

il      i<     red  to  stimulate  brood -rearing,  in  order  that  the  colonies  may 

2^  in  numbers  when  the  blossoms  appear.    We  use  this  device 

0  J     supplying  wax  shavings  in  the  body  of  the  hive  when  surplus 

being  stored  above  the  frames,  and  if  floats  are  supplied  for 

u  a    igh  it  makes  an  excellent  inside  feeder  when  feeding  sirup  pre- 

ory  to  winter.    The  wax  used  is  clarified  and  bleached  in  the  usual 

id  shaved  with  a  sharp  knife.    If  very  thin  comb-foundation 

Buow  walls  be  used  in  the  sections,  a  superior  quality  of  comb 

•  -IV  <        ly  built. 

\       ages  to  be  gained  by  using  such  a  device  when  building 
1      lu  the  spring,  or  during  the  working  season,  when  time  is 
,  will  oe  appreciated  by  those  who  give  it  a  trial. 

WINTEBiNa  BEES. 


h  of  the  different  methods  of  wintering  bees,  whether  in  cellars, 

I     MS,  or  ui>on  the  summer  stands,  has  its  advocates  among  ezperi* 

and  progressive  apiarists.    Success  by  any  method  depends  largely 

the  proper  observanoe  of  a  variety  of  conditions.    Failure  to  com- 

r  with  essential  conditions  brings  failure  by  any  method. 

rhe  lack  of  water  during  long  confinement  has  been  accredited  with 

ration  as  a  prime  cause  of  the  frequent  severe  losses  in  win- 

%j       -vation  and  experience  suggest  the  inquiry  as  to  whether  as 

m  do  not  perish  each  winter  from  the  lack  of  water  as  from  the 

Id. 

dm  half  of  the  United  States  bees  are  often  confined  to 

uve  conunually  from  one  hundred  to  one  hundred  and  fifty  days. 

ly  the  sufieriug  from  thirst  is  intense,  as  is  evidenced  by  the 

[g  from  frame  to  frame,  visiting  every  comb  and  uucapping  the 

m  search  of  water. 

frequently  observed  these  chips  of  cell  capping  distribated 

^y  through  the  pile  of  dead  bees  in  the  bottom  of  the  hive,  and 

•ard|  showing  that  the  bees  were  sofFering  for  wttter 
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when  tbey  began  to  die.    Perishing  from  thirst  day  by  day  the  c 
dwindles  until,  a  mere  handful  being  left,  they  snccamb  to  the 

Excessive  thirst  and  prolonged  low  temperature  cause  what  u 
<^  roaring  in  the  hive."    Disquietude  from  any  cause  induces  en 
consumption;  dysentery  follows;  death  usually  results.    I  havem 
quently  quieted  roariug  in  the  hive  and  restored  the  bees  to  thdr 
mal  condition  of  quietude  by  supplying  water. 

For  furnishing  the  bees  water  in  winter  without  disturbing  the 
ter,  across  the  tops  of  two  comb-frames^  and  above  the  intervening 
between,  we  place  a  block,  3  inches  or  4  inches  square  and  2 
thick,  throQgh  which  is  a  2-inch  auger  hole.    In  the  hole  in  the  bui 
placed  a  si)onge  dipped  in  water  and  squeezed  out  sufficiently  to  v 
vent  the  water  from  dropping  on  the  bees  below.    The  blanket 
replaced,  the  heat  from  the  bees  prevents  freezing,  and  usi     j 
sponge  will  be  sucked  dry  in  twenty-four  hours. 

The  sponge  should  be  thoroughly  rinsed  before  refilling.    The  i 
given  the  bees  should  be  lukewarm  and  brackish.    The  salt  is  rel 
by  the  bees  and  acts  as  a  corrective.    If  cushions  are  used  above 
frames  the  s])onge  may  be  suspended  between  the  frames  above 
cluster  by  means  of  a  fine  wire.    A  mild  day  should  be  selected 
watering  the  bees.     If  after  the  bees  have  been  confined  fifty       i 
sponge  lull  of  water  be  given  every  thirty  or  forty  days  durii 
stay  in  winter  quarters,  in  many  cases  valuable  colonies  will  be       : 
which  would  otherwise  be  lost.    Whether  the  bees  are  to  be  wiuusrt 
indoors  or  on  summer  stands,  the  arrangement  of  the  hives  should  ( 
template  the  practicability  of  giving  water. 

BEES  YS.  FRUIT. 

For  the  purpose  of  testing  the  capacity  of  bees,  under  except) 
circumstances,  to  injure  fruit,  we  built  a  house  16  leet  long  by  It 
wide,  and  8  feet  bigh  at  the  corners.    Large  doors  were  hung  in 
end,  and  a  part  of  the  siding  on  each  side  was  adapted  to  be  n       ■ 
on  hinges.    Screen  doors  were  hung  on  the  inside  of  the  outer  doon 
wire  cloth  covered  the  openings  on  the  side  where  the  sidings 
The  house  is  entirely  bee-proof.    When  the  sides  arenusedup.i 
outer  doors  opened,  the  temperature  and  light  in  the  house  is 
tially  the  same  as  outside.    Along  the  sides  of  the  house  we  bulk      i 
upon  which  fruit  was  placed  so  that  the  rays  of  the  sun  might  strun 
different  varieties  in  different  stages  of  ripeness,  from  green 
ripe.    Plates  of  ripe  peaches,  pears,  plums,  grapes,  &c,  were 
the  shelves ;  clusters  of  different  kinds  of  grapes,  green  and  ripe, 
and  imperfect,  and  such  as  had  been  stung  by  insects,  were  si 
from  the  rafters  and  cross-ties  of  the  house. 

The  1st  of  September  we  removed  three  colonies  of  bees  fir      the 
hives,  carefully  and  quickly,  so  that  they  would  carry  very  little  j     f 
with  them  when  transferred  from  one  hive  to  another.    Two  of  the  i 
nies  were  hybrid  bees,  and  one  Italian.    These  colonies  were  hiv 
empty  combs,  and  plsuoed  in  the  house  with  the  fimit.    A  wood  i 
was  put  in  the  house,  and  for  a  number  of  hours  each  day  a  hi^  i 
perature  was  maintained.    The  physical  conditions  which  wondd  € 
narily  prevail  in  nature  during  a  protracted  and  severe  drought 
irtificially  prodaced  and  steadily  maintained. 

The  bees  were  brought  to  the  stages  of  hunger,  thirst,  and  ittfT 
•ion.    The  house  was  kept  locked,  and  we  carri^  tne  k^y. 

TS^TAnr  ^ndnp^m^nt  an(?  ooport.uuity  was  afforded  the  bees  tc 
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banger  and  tliirst  by  attacking  the  fruit  exposed.    They  daily  visi- 
lue  fruit  in  great  uoinbers,  and  labored  diligently  to  improve  tbe 
r  remaining  source  of  subsistence.    They  inspected  and  took  what 
vantage  they  could  of  every  opening  at  the  stem  or  crack  in  the  epi- 
mis  or  puncture  made  by  ioseets  which  deposit  their  eggs  in  the  skin 
^pes.    They  regarded  the  epidermis  of  the  peaches,  pears,  plums, 
other  fruits  having  a  thick  covering  simply  as  subjects  for  inquiry 
investigation,  and  not  objects  for  attack.    If  tbe  skin  be  broken  or 
<      they  will,  in  case  of  need,  lap  and  suck  th§  juices  exposed. 
:iif      le  was  also  true  of  the  grapes  if  the  skin  was  broken  by  violence 
on  account  of  the  fruit  becoming  overripe;  the  bees  lapped  and 
:ea  the  juices  from  the  exposed  parts  of  grapes  and  stored  it  in  the 
for  food.    They  made  no  attempt  to  grasp  the  cuticle  of  grapes 
nin  d    T  mandibles  or  with  their  claws.    If  the  grapes  were  cut  open 
H  from  overripeness  the  bees  would  lap  and  suck  the  juice  from 

exposed  segments  of  the  grape  until  they  came  to  the  film  separat- 
the  exposed  and  broken  segments  from  tbe  unbroken  segments. 
1       ^h  and  beyond  the  fiJm  separating  the  segments  they  appear  to 
bt      Me  to  penetrate.    I  removed  the  outer  skin  from  many  grapes  of 
ent  kinds,  taking  care  not  to  rupture  the  film  surrounding  tbe  pulp. 
▼      I  these  were  exposed  to  the  bees  they  continued  to  lap  and  suck 
ies  from  the  outer  film  until  it  was  dry  and  smooth  as  was  the 
)etween  broken  and  unbroken  segments.    They  showed  no  dispo- 
X)  use  their  jaws  or  claws,  and  the  outer  film  as  well  as  tbe  film 
een  broken  segments  remained  whole  until  the  pulp  decayed  and 
uied  np. 
After  continuing  the  test  for  thirty  days,  using  such  varieties  of  fhiit 
3ould  be  obtained,  we  sent  to  Michigan  for  varieties  not  obtainable 
B.    Through  the  kindness  and  favor  of  the  president  of  tbe  Michi- 
Horticultural  Society,  Mr.  T.  T.  Lyon,  of  South  Haven,  Mich.,  we 
•ed  twenty  varieties  of  giapes,  which  arrived  in  excellent  condition, 
uoiher  colony  of  Italian  bees  was  then  placed  in  the  house  with  those 
?ady  confined  for  forty  days,  and  the  twenty  varieties  of  grapes  were 
osed  upon  plates  and  suspended  from  tbe  rafters  as  l^fore.    The 
litions  naturally  prevalent  during  a  severe  and  protracted  drought 
rcre  again  produced,  and  the  test  again  continued  for  twenty-five  days, 
le  result  was  simply  a  repetition  of  the  former  test.    The  bees  showed 
0  more  capacity  or  disposition  to  oft'er  violence  to  one  variety  of  grapes 
ban  another.    No  more  attention  was  given  the  thin-skinned  varieties 
n  the  thick  skinned.    As  long  as  the  skin  remained  whole  they  did 
ot  harm  the  grapes.     When  the  skins  were  broken  by  violence,  such 
}y  cutting  or  Kqneezing,  the  Juices  exposed  were  appropriated.    The 
SDt  of  damage  the  bees  could  do  to  grapes  burst  from  overripeness 
epended  on  the  extent  of  tbe  rupture  in  the  film  surrounding  the  pnlp. 
L  wide  rupture  may  be  made  in  the  epidermis,  or  it  may  be  removed, 
if  the  film  is  unbroken  the  pulp  remained  whole.    The  film  seldom 
sts  until  tbe  grai>e  is  about  to  decay,  or  has  begun  to  decay,  and 
i  tbe  grape  is  of  little  value. 
in  order  to  determine  the  size  of  the  opening  necessary  to  be  made 
)rder  that  bees  might  injure  grapes,  we  punctured  tbe  cuticle  of 
grapes  in  several  bunches  with  cambric  needles  of  various  sizes. 
puncture  made  with  the  point  of  medium-sized  needles  produced  no 
t.     IJeither  does  the  puncture  made  by  the  sting  of  insects  when 
ring  until  the  blister  appears  and  decay  progresses  with  the  de- 
nt of  insect  larvse.    I  found  that  I  might  pass  a  medium-sized 
lo  through  a  grax)e,  from  side  to  side,  and  bees  could  obtain  no 

22  Aa-.'85 
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jaice  except  that  oozing  fVom  the  punchire.  Many  erroneously  snppote 
that  bees  sting  the  grapes.  Bees  never  sting  except  iu  self-defenwor 
in  defense  of  their  homes  from  real  or  imaginary  dauprer. 

At  times  when  bees  could  gather  nothing  in  the  fields  ^e  saturated 
clusters  of  grapes  with  honey  and  suspended  them  in  front  of  the  bivei 
iri  the  apiary,  and  from  branches  of  trees  and  grape-vines  near  by. 
Other  clusters  dipped  in  honey  and  sirup  were  hung  in  the  house.  The 
bees  thronged  upon  the  grapes  until  the  clusters  looked  like  little swanu 
hanging  to  the  vkies  and  limbs.  They  lapped  the  grapes  until  the  ektu 
were  polished  perfectly  smooth  and  shining,  like  the  inside  skin  of  an 
onion,  and  no  taste  of  sweet  could  be  detected  by  touching  the  tongue 
to  the  grape.    The  skins  of  the  grapes  were  left  intact. 

Bees,  like  some  animals  of  a  higher  order,  seem  to  enjoy  stolen  sweeti 
better  than  any  other.  Taking  advantage  of  their  proi>cu8ity  toHteal 
and  despoil,  we  placed  combs  containing  honey  in  an  unoccupied  taiie 
and  permitted  the  bees  in  the  apiary  to  steal  the  honey  and  sueh  |NX^ 
tions  of  the  combs  as  they  could  appropriate.  We  then  susi^ended  la* 
stead  of  the  despoiled  combs  clusters  of  grapes  dip])ed  in  honey.  Tke 
bees  attacked  with  desperate  earnestness,  apparently  determined  to 
literally  go  through  those  grapes.  The  clusters  were  left  hanffinglSDr 
a  day  or  two,  until  the  bees  had  entirely  deserted  the  hive,  and  eundf 
nation  showed  the  grapes  to  be  as  sound  as  when  placed  there  and  the 
skins  ]>olished  smooth  and  clean  as  before. 

We  then  punittunnl  the  grapes  of  several  clusters  by  passing  adan- 
ing  needle  through  the  berries  from  side  to  side,  and  hung  them  in  the 
house  near  the  hungry  bees.  They  sucked  the  juices  from  the  broken 
segments  as  far  as  they  could  insert  their  tongues  into  the  wound,  lear* 
ing  a  depression  near  the  puncture,  and  the  remainder  of  the  pulp  mi 
left  whole. 

The  instinct  of  bees  impels  them  to  remove  everything  useless  or 
strange  from  their  hive.  They  will  labor  harder  to  remove  any  o\3J/fii 
which  is  useless  or  offensive  than  for  any  other  purpose.  After  ptsi' 
ing  a  darning  needle  through  some  of  the  grapes  in  several  clustenrf 
different  varieties,  we  suspended  these  clusters  from  the  top  of  oomb 
frjimes  by  using  tine  wire,  and  placed  tbem  in  the  center  of  sti^ong  col- 
onies of  both  hybrids  and  Italians.  The  Juice  was  extiacted  from  tbe 
])unctured  segments  as  before,  and  the  perfect  grapes  hung  undisturbed 
for  lifteen  days.  They  appeared  to  have  kept  better  hanging  in  tto 
hive  than  they  would  have  kept  on  the  vines. 

The  evidence  then  shows  that  bees  do  not  injure  perfect  fhiit.    Wo 

have  observed  that  they  give  no  attention  to  the  puncture  and  blight 

caused  by  the  ovipositing  of  other  insects,  until  after  the  larva  is  hatched 

and  decay  has  set  in,  and  then  only  in  cases  of  extremity.    The  oircaO' 

stances  under  which  bees  appear  to  be  able  to  injure  grapes  are  veiy 

exceptional.    That  they  will  not  molest  or  even  visit  grapes  when  itii 

]»ossible  to  secure  fora^x*  elsewhere  is  certain.     It  also  appears  certain 

that  they  never  attemi)t  violence  to  the  skin  of  grapes.    The  capaoUtf 

of  bees  to  injure  overripe  grapes  is  limited  by  the  extent  to  which  fbo 

jui4;e  and  pulp  are  ex))()sed  by  the  bursting  of  the  film.    If  the  film  to 

only  slightly  burst  the  bees  can  do  but  little  injury.    If  the  progress  of 

iecay  has  ran.^fMJ  a  wjih*  rupture  in  the  film  the  bees  more  readily  appro- 

jriate  the  juire.     If  overripeness  and  decay  have  exposed  the  pulp  of 

grapes  to  such  an  extent  that  bees  can  damage  them  seriously,  the  bees 

should  be  confined  to  the  hive  (unless  the  weather  be  excessively  hot),sDd 

he  grapes  should  at  once  be  gathered,  for  from  this  stage  the  progmso' 

Iecay  is  rapid,    Oontinemeut  t^  the  hive  for  a  short  time,  while  tbo  ovrt" 
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e  grai>e8  are  being  gathered,wonId  resnit  Id  no  loss,  and  the  bees  wonld 
prevented  from  gathering  the  grape  juice  and  storing  it  in  the  liive- 
68  confined  to  their  hives  in  warm  weather  mast  always  have  ample 
)  ventilation,  and  should  be  liberated  and  allowed  to  fiy  half  an  hour 
re  sunset  each  day  daring  the  term  of  their  confinement.    The  ex- 
re  use  of  grape  juice  often  produces  inebriety.     In  the  case  of 
68  it  produces  diarrhea.    After  grapes  have  arrived  at  the  stage  of 
erripeness  and  decay  in  which  it  is  possible  for  bees  to  injure  tbein, 
d  the  circumstances  are  so  exceptional  as  to  cause  the  bees  to  seek 
foodf  it  would  be  advantageous  to  the  grape-grower  to  secure  his 
apes  firom  the  ravages  of  decay,  and  advantageous  to  the  bee-keeper 
86cure  his  bees  from  the  ravages  of  disease. 

The  following-named  varieties  of  grapes  were  used  in  making  these 

:  The  Niagara,  Delaware,  Roger's  No.  10,  Roger's  No.  14,  Etoger's 

X 15,  Boger'B  No.  —.Taylor,  Ives,  Lady,  Hartfo^,  Martha,  Concord, 

tiem  Muscadine,  vergennes,  Brighton,  Pocklington,  Worden,  Isa- 

I    >na,  and  Syrians  from  Oalifomia,  and  tiiree  other  varieties  the 

H  which  I  did  not  learn. 

.  iiichard  Bees,  a  fiorist  and  horticulturist  of  many  years'  exx>eri- 

in  the  Eastern  and  Western  States,  informs  me  that  he  has  very 

Uy  observed  the  effect  of  bees  upon  flowers  and  froits  in  the  or- 

u  ffarden,  and  greenhouse.    He  regards  their  presence  as  wholly 

Ye  and  altogether  beneficial.    During  a  term  of  four  years  he 

coarge  of  a  large  conservatory  and  garden  in  this  city.    At  tunes 

lad  as  many  as  fourteen  different  varieties  of  exotic  grapes  in  bear- 

n  the  conservatory,  and  fr*om  2  to  3  tons  of  rii)e  grapes  hanging 

vines  at  onoe.    A  large  apiary  was  located  near  by,  and  late  in 

tail  and  early  in  spring  the  flowers  and  fruits  in  the  conservatory 

^      ted  by  the  bees  in  great  numbers.    The  grapes  were  unmolested, 

a     i  bees  aided  in  fertilizing  the  flowers.    He  says  that  he  has  had 

e  ex     ience  in  grape-growtiig  in  vineyards,  and  that  he  has  never 

Y  damage  or  loss  resulting  from  bees,  and  that  when  grapes 

m      fi^m  overripeness,  or  decayed  and  blighted  by  the  hatching 

ex,  larvae,  to  such  an  extent  that  bees  can  appropriate  their  juices, 

are  of  little,  if  any,  value.    He  has  never  kept  any  bees,  but  he 

Is  them  as  being  of  great  service  to  floriculturists  and  hortioult- 

on  account  of  &e  service  rendered  in  fertilising  blossoms. 

AETIPIOIAI.  FERTILIZATION. 

Jince  we  be^iin  this  work  we  have  given  much  thought  and  labor  to 

iments  in  methods  of  artificial  fertilization, 
.^u  other  branch  of  apicultural  experiment  possesses  the  same  scien- 

interest  or  practical  value  to  the  industry  of  beekeeping, 
r^vtr  since  tbe  art  of  bee-keoping;  began  to  be  practiced  upon  scientific 
I    pies,  the  value  of  exact  knowledge  and  perfect  control  of  the  pro 

A  fecundation  has  been  recognized. 

in  1846  an  able  German  apiarist  wrote:  "If  it  were  possible  to  as- 

ain  the  reproductive  process  of  bees  with  as  much  certainty  as  that 

our  domestic   animals,  bee  culture   might   unquestionably  be  pur- 

ftitli  i^ositive  assurance  of  profit,  and  would  assume  a  high  rank 

the  various  branches  of  rural  economy." 

«  in  a  current  number  of  one  of  the  most  progressive  bee  journals, 

aent  writer  on  apiculture  says :  "  The  apiarist  who  flnds  out  a 

,  and  certain  method  of  controlling  fecundation  as  it  is  cou- 

lu  the  animal  kingdom,  will  confer  a  great  and  lasting  blessing 
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apon  bee-keepers,  and  be  the  means  of  advancing  the  X)rofe88ion  a  long 
way  towards  perfection.'^  Eealizing  the  difficulties  to  be  overcome^  tbere 
was  little  encouragement  to  expect  success.  However,  all  progress  "is 
usually  the  slow  outgrowth  of  repeated  trials,"  and  "  failures  precede 
siu^ce^ses." 

Various  methods  and  expedients  have  been  adopted  for  securing  thi* 
fertilization  of  queens  in  coutinement,  none  of  which  have  proved  satis- 
factory. 

During  the  past  two  years  reference  has  occasionally  been  made  in 
apicultural  papers  to  a  process  of  fecundating  queens  while  in  the 
larva  and  the  pupa  or  nymph  stage  of  development,  by  crushing  druue 
larva  upon  the  queen  larva,  or  by  opening  the  cell  and  introdaciug 
cnished  drone  larva  upon  the  nymph  queen.  In  a  few  instances  ex- 
perimenters have  repoited  that  the  practice  has  been  successful,  and 
that  queens  thus  treated  have  begun  laying  fecundated  egga  in  from 
one  to  two  days  after  leaving  the  cell. 

In  each  of  the  reported  cases  some  important  fact  in  the  evidence 
tending  to  establish  the  genuineness  of  the  claim  to  success  seems  to 
have  been  wanting  or  doubtful.  In  consequence  these  reports  have 
been  received  with  reserve  and  often  with  ridicule. 

For  putting  these  claims  to  the  test,  we  caused  a  number  of  queen 
cells  to  be  built,  and  just  before  the  cells  were  capped  I  squeezed  the 
contents  of  tiie  generative  organs  of  nym{^  drones  uiH)n  the  larval 
queens.  The  bees  removed  the  larvsB  and  destroyed  the  cells.  After 
other  queen  cells  were  capped  we  opened  tiiem  by  making  a  horizontal 
incision  at  the  base  of  the  cells,  and  another  at  right  angles  dowu  tlie 
side  of  the  cell,  and  laid  back  a  part  of  the  side,  exposing  the  qaeeu 
pupa.  Through  the  opening  in  the  cell  we  squeezed  the  liquid  contents 
of  the  generative  organs  of  imago  drones  upon  the  ])upa  queens.  The 
sides  of  the  cells  were  then  replaced  and  sealed  with  melted  bees-wtf 
and  rosin.  These  cells  were  placed  in  nursery  cages  and  hatched  in 
queenless  nuclei  colonies.  These  queens  were  liberated  in  nucleos  oot 
onies  after  their  wings  were  clipped.  Upon  being  hatched  they  resea- 
bled  fecundated  laying  queens  more  than  virgin  queens.  The  treat- 
ment they  received  from  the  bees  and  their  action  upon  the  combs  vai 
that  of  fecundated  rather  than  that  of  virgin  queens.  Repeated  exptf' 
iments,  however,  failed  to  produce  a  queen  capable  of  laying  fecundated 
eggs.  Still,  the  fact  that  the  treatment  given  the  embrj'O  queens  had  to 
such  an  extent  changed  their  i)hysiological  characteristics  was  sug^ 
tive.  From  the  analogy  between  the  animal  and  vegetable  kingdom 
where  rii)e  seed  is  known  to  grow  better  than  unripe,  it  seemed  niort 
than  probable  thi;t  the  contents  of  the  generative  organs  of  a  mature 
(Irorjc  would  have  more  virility  than  those  of  a  drone  larva  or  pupa. 

That  the  active  principle  in  the  tiuid  contained  in  the  procreatiw 
organs  of  the  drones  attains  a  degree  of  acti\'ity  at  a  very  early  staga 
in  their  development  is  evident  from  the  eft'ect  produced  by  expoaiol 
tli(i  larval  queens  to  its  influence.  Continuing  the  experiment  wecaneed 
more  queen  cells  to  be  built.  Eemoving  the  testes  and  seminal  sack 
from  mature  drones  with  a  pair  of  pliers,  the  contents  were  pressed 
upon  the  larval  queens.  The  bees  removed  the  uncapped  lar\-»B  as  be- 
fore. Most  of  the  pupa  queens  so  treated  and  placed  in  nursciy  cages 
for  hatching  died  in  the  coll  after  assuming  the  imago  state  and  after 
being  partly  colored.  We  hope  to  be  able  yet  to  discover  what  princi- 
ples and  practice  are  essential  to  success  which  seems  possible,  for  map} 
oossible  opportunites  remain  untried.  While  possessing  x)ossibilities 
^\i'  fhth  grea-te^'^   ntAr'^pt  '),nd  value  to  the  embiyologist  and  entoinolO' 
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donbtfal  whether  a  demonstrated  method  of  what  may  be 

benogenetical  fecandatiou  woald  possess  the  essentials  of 

r  and  permanence  in  snch  a  degree  as  to  make  the  method  serv- 

0  bee-l^eepers.  It  remains  to  be  tried  whether  a  suflScient  num- 
tive  spermatozoa  may  be  received  into  the  spermatheca  of  queens 
the  larva,  pupa,  or  imago  state  to  render  them  serviceable  for 
jticable  purpose,  even  if  some  of  the  reported  successes  were 
ailing  to  succeed  by  these  methods  it  appears  more  reasonable 
best  time  to  fecundate  a  queen  is  when  she  wants  to  be  fecun- 
r  when  orgasm  appears.  Orgasm  takes  place  in  from  five  to 
lys,  nsually  in  five  days,  after  the  queen  leaves  the  cell,  and 
8  for  eight  or  ten  days,  and  a  few  instances  are  reported  where 
lave  been  fertilized  as  late  as  twenty-three  days  after  leaving  the 

orgasm  takes  place  the  generative  organs  of  the  queen  are 
xcited  and  much  distended.  We  confined  a  queenless  colony 
bive  and  gave  them  a  queen-cell  which  had  not  been  disturbed 
ituriug,  and  allowed  the  queen  to  hatch.  When  the  virgin  queen 
days  old  orgasm  oo/curred,  and  on  the  evening  of  the  seventh 
'emoved  her  from  the  hive  and  placed  drops  of  the  male  sperm 
)  open  vulva  as  she  was  held  back  downwards,  by  gently  grasp- 
:horax  between  the  thumb  and  forefinger.  The  instant  the  male 
a«  pressed  from  the  testes  and  seminal  sack  of  a  mature  drone 
i  excited  and  distended  vulva,  it  was  curious  to  observe  the  ef- 
be  action  of  the  abdomen  and  vulva  resembled  that  of  young 
lile  being  fed.  There  was  the  reaching  up  after  the  seminal 
d  an  action  of  the  parts  resembling  the  opening  of  the  mouth 
llowing  food.  As  much  seminal  fiuid  as  could  be  obtained,  by 
jrfect  method  employed,  from  three  or  four  drones,  was  utilized 
lily  absorbed  by  the  queen,  after  which  her  wing  was  clipped  and 
dropped  on  a  frame  covered  with  bees  and  returned  to  t&e  hive, 
bees  were  liberated.    Up  to  this  time  her  appearance  and  ao- 

1  that  of  a  virgin  queen.  The  next  morning,  twelve  hours  after 
d  to  the  seminal  fiuid,  her  abdomen  was  distended,  and  her  ap- 
3  and  action  in  all  respects  was  that  common  to  fertile,  laying 

She  was  moving  about  slowly  over  the  combs  and  peering  into 
,  and  in  twenty -four  hours  afterward  she  had  400  or  600  eggs 
?T  cells.  We  watched  the  development  of  larv»  from  those 
n  due  time  worker  larvae  appeared,  and  at  this  date,  Novem- 
Forker  bees  in  considerable  numbers  are  being  hatched.  We 
red  two  queens  from  the  eggs  laid  by  this  artificially  fecundated 
1  queenless  colonies,  and  as  soon  as  they  were  hatched  I  clipped 
igs,  and  when  orgasm  appeared  they  were  treated  as  before  de- 
and  in  three  days  one  laid  a  few  eggs  in  worker  cells.  The  other 
ippearanco  and  action  of  a  fertile  queen,  but  has  laid  no  eggs, 
lateness  of  the  season  forbids  advantageous  continuance  of  the 
ents. 

realizing  the  necessity  for  exactness  and  certainty  in  all  de- 
fore  tabulating  the  results  of  any  method  so  revolutionary,  I 

avored  to  eflectually  guard  against  all  x>ossibility  of  the  test 
I     live.    Instances  have  been  reported  where  fecundation  had 

Mse  in  the  hive ;  but  as  many  examinations  proved  that  there 

urones  in  these  hives,  and  judging  from  the  lateness  of  the  sea- 

1     ity  of  the  weather,  probably  none  in  the  countiy,  except  a 

.  been  preserved  in  a  queenless  nucleus  colony  by  fre- 

lug  the  bees  and  confining  them  in  the  hive,  and  from  the 
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further  fact  that  the  experimeDts  were  conducted  when  few^  bees  n 
time  attempted  to  leave  the  hive,  and  from  the  fact  that  the«e  qc 
•A'ings  were  clipped  when  they  were  removed  from  the  nursery  o 
can  confidently  assert  that  fecundation  by  the  natural  method  ui 
take  place.  These  later  experiments  in  fecundation  have  been 
ducted  through  the  months  of  October  and  November,  during  th< 
valence  of  most  unpropitious  weather,  and  those  acquainted  wit 
habits  and  instinct  of  bees  will  understand  the  difficulties  under  i 
we  have  had  to  labor.  With  the  return  of  spring  and  the  adva&t 
conditions  attending  the  normal  season  for  breedingi  and  after  oj 
ering  and  adopting  better  methods  and  devices  for  appropriatioj 
depositing  the  seminal  tiuid,  we  are  hopeful  tliat  the  fecuudati 
queen  bees  may  be  controlled  with  the  same  ease  and  certainty  as  1 
dation  is  related  among  all  domestic  animals,  and  that  the  pec 
of  the  breeding  stock  in  the  apiary  will  be  as  readily  traced  and  as  I 
valued  as  is  the  recorded  pedigree  of  the  illustrious  scions  of  Uic 
and  the  aristocratic  families  of  the  American  Herd  Book. 

We  regret  that  the  lateness  of  the  season  prevents  the  ftirthe: 
tinnance  of  these  tests  now,  as  we  fully  appreciate  the  necessity  oi 
ing  the  evidence  in  support  of  the  feu^ts  set  forth  on  the  inconti 
basis  of  continued  and  often-repeated  succeseses,  and  not  upon  th 
cess  obtained  in  two  individual  cases.    However,  the  fact  that  I 
succeeded  in  producing  queen  bees  of  two  generations  which     * 
artificial  means  been  maide  to  perform  the  normid  functions  of     u 
fecundated  queens,  seems  to  furnish  ground  to  hope  that  this 
has  passed  from  the  plane  of  experiment  to  the  position  of  p: 
Other  methods  for  controlling  fecundation  also  remain  to  oe 

BBE  POBAas. 

Our  time  has  been  so  closely  occupied  with  the  ezperimentB  xe[ 
upon  that  we  have  had  littie  time  for  other  important  work  coven 
your  instructions.  Considerable  information  has  been  gathere< 
tabulated  concerning  the  habits  and  value  of  different  varieties  of  b 
producing  plants  for  bee  forage,  with  the  view  of  lengthening  the 
ing  season  by  cultivating  such  as  bloom  successively  from  spring 
late  in  the  fall  of  the  year. 

IMPROVED  RACES. 

Some  preliminary  steps  have  also  been  taken  in  the  matter  of  sec 
for  importation  some  races  of  bees  reported  to  possess  valuable  el 
(eristics,  that  their  value  may  be  tested,  in  their  capacity  as  a  sp 
or  when  properly  crossed  with  races  already  introduced. 

IMPORTANCE   OP   APICULTURE. 

As  the  economic  importance  of  this  industry  is  more  generally 

zed,  a  widespread  and  growing  int^^rest  is  manifested  in  this  i 

neglected  branch  of  rural  husbandry.     The  lack  of  practical  know 

is  the  main  hindrance  now  existing  in   the  way  of  the  very  g( 

adoption  of  this  pursuit  among  agriculturists,  as  nearly  all  parts 

United  States  are  well  adapted  to  profitable  bee-keeping. 

Vn  idea  of  the  present  importance  of  this  industry  can  be  g 
rom  the  following  figures,  taken  from  the  report  of  the  statis 
^^  the  North'^'^fttern  Society  of  Bee- Keepers  lor*  1884.    He  sa,)'s: 
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cording  to  conservative  estimates  we  have  now  a  total  of  three  millions 
of  colonies  of  bees,  which  annually  yield  120,000,000  pounds  of  honey, 
rhe  value  of  the  annual  product,  at  an  average  of  15  cents  i)er  pound, 
iroold  be  $18,000,000." 

The  estimated  annual  product  ranges  from  115,000,000  to  $20,000,000, 
ind  the  annual  product  of  wax  is  about  $1,000,000  in  value. 
Not  more  than  8  or  10  per  cent,  of  those  favorably  situated  for  the 
ivation  of  bees  are  engaged  in  the  pursuit.    If  even  one-half  of 
'orably  situated  were  so  engaged,  the  annual  product  would 
lau     low  $75,000,000  or  $80,000,000  in  value.  * 

rhe  Dnited  States  imported  2,400,000,000  pounds  of  sugar,  at  a  cost 
)f  194,923,500,  in  the  year  1884. 

A  large  x>crcentage  of  these  imports  do  not  bring  with  them  a  charac- 
ter above  suspicion.    Instead  of  being  importers  we  should  be  exporters 
)f  sweets,  with  the  balance  largely  in  our  favor.    Instead  of  paying  their 
'  for  the  vile  adulterations  of  foreign  importations,  our  agricultur- 
\  sDOuld  gather  the  pure  and  wholesome  nectar  annually  wasted  in 
»•  own  fields. 

degree  of  skill  necessary  to  engage  successfully  in  the  cultivation 

8  and  the  production  of  honey  is  not  greater  than  that  required 

in  keeping  a  dairy  and  producing  good  dairy  products.    The  difference 

is  in  kind,  not  in  degree,  of  skill,  and  one  is  as  easily  acquired  as  the 

other. 

That  reliable  reports  concerning  this  industry  may  be  funished  in 
tbeballetins  and  annual  reports  of  the  Department  of  Agriculture  is 
Minjestly  wished  for  by  all  progressive  bee  keepers. 

Reports  giving  the  number  of  colonies  in  the  several  States  and  Ter- 
ritories on  the  1st  day  of  June,  and  crop  reports  of  apiarian  products 
ibe  Ist  day  of  August  and  the  1st  day  of  October  of  each  year,  would 
^  of  very  great  value. 

The  facilities  possessed  by  the  Department  of  Agriculture,  through 

correspondents,  furnishes  the  best  means  for  obtaining  reliable 

Ics  and  crop  reports.    That  such  facts  and  statistics  may  be  ftir- 

)a  in  the  bulletins  and  reports  of  the  Department  is  earnestly 

ired. 

[XoTE. — The  "Notes  of  the  year,"  referrocl  to  in  the  iutroduction,  are  excluded  by 
lie  limit  as  to  space  allowed  lor  this  report. — C.  V.  R.] 
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e  figures  are  enlarged  ihe  natural  sizes  are  indicated  in  hair-lines  at  side,  unless  already 

indicated  in  some  other  way  on  the  plate. 


EXPLANATION  TO  PLATE  I. 

THE  PERIODICAL  CICADA. 

(OriginaL) 

L— Pupa  of  Oi-ioda  §eptendeeim  m  it  arites 
from  the  groand,  Bide  view. 

L'Papa  of  Cicada  teptendeeim  as  it  ariaes 
from  the  ground,  dorsal  view. 

8. — Papa  of  Cicada  t^tendecim  as  it  arises 
from  the  ground,  with  the  forming  Ci- 
cada beginning  to  is^ne  throngh  arent 
along  the  middle  of  the  thorax. 

I. — Forming  Cicada  in  tho  straight  or  ex- 
tended position. 

S. — Forming  Cicada  in  the  hanging  position, 
lateral  view. 

L — Forming  Cicada  in  the  hanging  position, 
ventral  view. 

7. — Forming  Cicada  in  the  clinging  position, 
lateral  view. 

B. — Forming  Cicada,  dorsal  view,  with  the 
wingA  beginning  to  inflate. 

9. — Forming  Cicada  in  the  flat- winged  posi* 
tioii. 

}. — Forming  Cicada  in  the  roof- win  god  posi- 
tion, and  flna*  colors  becoming  fixe<l. 

1.— Side  view  of  oumplete  Cicada,  with  tinal 
coloring. 

:XI^LAXATION  TO  PLATE  IL 

SILK  CFLTURB. 

(After  Pasteur.) 

1. — Silk- worms  wbicb  havo  died  from  fine- 
cidity  after  inouiitiug — reduced. 

2. — Anatomy  of  the  chrysalis — euhirgod 
twice. 

3. — iToint  of  silk- worm,  showingiy^^rin^  spots 
in  contrast  to  an  incised  wuimd— en- 
larged six  times. 

4. — a,  worm  with  pcbrinout  spots  Just  ap- 
pearing :  b,  same,  more  advanced — en- 
larged twice. 


I        EXPLANATION  TO  PLATE  IIL 
SILK- WORM  DISEASES. 

(Alter  Pasteur.) 

Fio.   1.— Chain  ferment  of  flaoddlty— enlarged 

850  diameters. 
Fio.   2.— Corpuscles  otpfbrinc.    (Same  scale.) 

EXPLANATION  TO  PLATE  IV. 

EGK5-PR0DUCTI0N. 

Fio.  1.— Cell  or  bag  for  egg-laying.  (After  Ro- 
man.) 

Fio.   2. — ^Method  of  clamping  bags.    (Original.) 

Fig.  8. — Constricted  cocoon  of  fine  texture. 
(Original.) 

Fio.  4. — Non-constricted  cocoon  of  coarse  text- 
ure.   (Original.) 

EXPLANATION  TO  PLATE  V. 

THE  PERIODICAL  CICADA. 

Fio.  1. — a,  recent  puncture,  front  view ;  b,  same, 
surface  removed  to  show  armugement 
of  eggs,  firom  above;  e,  same,  side  view; 
d,  egg  cavity  exposed  after  eggs  aro 
removed,  and  showing  the  sculpture 
left  by  the  ovipo8itor--all  enlarged. 
(OriginaL) 

Fio.  2.— a,  twig  showing  recent  punctures,  from 
front  and  side,  and  illnstratins  manner 
of  breaking;  6,  twig  showing  older 
punctures,  with  retraction  of  bark,  anil 
more  fully  displaying  the  arrangement 
of  fibers — natural  size.     (Original. ) 

Fio.  3.— Twig  showing  scars  from  jiuncturos 
after  second  year— natural  size.  (Af- 
ter Riley.) 

Fig.  4.— Newly  hatched  larva— greatly  enlarged, 
(After  Biley.) 
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EXPLANATION   TO   TLATfiS. 


EXPLANATION  TO  PLATE  VI. 

Fin.  I.— The  roiodical  Cicada:  A,  -S  of  typ- 
icnl  form — uatnral  size;  c,  (/.  ;;enital 
liooks — enlrtrjieil :  <;,  siDjiini;  appn- 
ratns — nntural  si/,»> :  l\,  '  of  the  small 
fonii  (co^WiiiO— natural  size;  <•, /.  ^loii- 
ital  IiooUb — cnlarjiod.  <Aft»'r  Ililey, 
ami  llnf;en.) 

I'uJ.  2. — Dcniutitnf  niljiinuf:  a.  i}i'^:  b,  r.  lai'\*a 
lateral  ami  ilorsal  view  ;  A.  pii])B.  v«'ii- 
tialvifw:  A.  hcoilr— (•iil;ir;i»Ml  :  (/.dor- 
sal \ivw  of  one  of  the  middle  joints  of 
hiiva  doniided  to  show  sjiincH  uud  tu- 
herek'H;  i.  ventral  >  iiw  of  tip  of  ahdo- 
n»fn  in  ■{  beetle:  e,  head  of  larva; /, 
left  maxilla  tif  same,  with  ])al])iiH :  tj, 
iHbinm  of  same,  with  palpi — enlar;:ed. 
(Orisrinal.) 

Fill.  3. — Eurycrj:fin  rantnlis:  <f,  hiiva:  d,  chrys- 
alis—twiee  natural  hi/c;  /.  moth — 
slightly  cnlargml ;  6.  side  view  of  mid- 
<llo  joint  of  larva  :  c.  top  view  of  last 
joint  of  larva ;  e,  cremastor  or  anal  tip 
of  chrysalis — greatly  enlaiircd.  (Orij;- 
inal.) 

EXPLANATION  TO  PLA'I'K  VII. 

FUJ.  J.-  Arfi'i>tix  ll^(:K.<^v1  in  :  ti,  larVii  ;  b.  nmth — 
natural  M7a-.     (Affti  liiley.) 

Fig.  "2. — Ih'jtlnf^ix  vitjra:  u,  laivasecn  fiomalMtve: 
6,  same,  fron>  side— enlarj^ed :  il,  last 
joint  of  lai'va.  from  above  :  c.  luiul  of 
larva,  from  above:  r.  'bre.ist  bone'  of 
lai'va — all  ^ireatly  «-nl:n^ed.  (Oriui- 
nal.) 

Fig.  3. — Dij.lnsiit  nitjra  :  a.  .-dull  fenuiK'.  iVom 
side;  b,  «:«nital!a  (f  ujalo.  fiom  side; 
r,  pupa,  from  side — all  much  enlar«;ed  ; 
(/.  antenna*  oi'  male  :  v,  antenna-  of  fe- 
nude — still  mor<'enl;n-^ed.     (()ri<iinal.) 

Fig.  4. — IHjilaftis  hiijKi:  Oenitalia  of  male,  from 
above — ;iieatly  enlar;;«d.     (Ori;;imd.) 

Fig.  5. — AnthonnmuM  nnifculmc  Spray  of  straw- 
berry. Khowin;i  be<tlos  at  woik — natu- 
ral size.     (Ori;iinal.) 

Fig.  Q.—Anthonoiini8  niuscitlus :  Adult,  cular;:cd. 
(Original.) 


EXPLANATION  TO  PLATE  Vin 

DESTRUCTIVE  LOCUSXa 

(Fi;;s.  1  and  5,  orij^inal ;  2, 3,  and  4,  from  Socoml  Re- 
port U.  S.  Entomoloftical  CommiMion;  OaoilT, 
from  First  Keport  U.  S.  Entomological  Con}niii>- 
sion.) 


Fir. 
Fnj 
Via 
Via 
Vu: 


finmCal- 


1. — MeUinojtlus  devastator :  large 
ifoniiu,  1865 — natural  size. 

2.—^Ielanvi)l\is  dercutator:  small  !^,Seno. 
Xe V . ,  ]  S80 — natural  size. 

^.—2[elanoplui  decattcUor:    large  ?.  Red- 
ding. Cal.,  188(1 — natural  size. 

4. — MdamtpUiH  derastator :  cf ,  Fort  Eeo^li. 
Montana,  1880— natural  hH^. 

if.-  MrlanopluK  drcastator:  a,  anal  cbarac- 
t«'rs  of  •",  from  above :  b,  analcliarar- 
ters  of  /,  from  tlie  side;  e,  anal  rliar- 
a(;ters  of  cf,  from  behind— much  en- 
larged. • 
Fig.  G.^Melaiiophis  spretuB:  a,  anal  characters 
of  (S ,  from  above ;  6,  anal  characters  of 
cf ,  from  side ;  c,  anal  cliancters  of  (f , 
from  heliiiid— much  enlarged. 

7. — 2Iclanopluit  cUlanit:  a,  anal  character}> 
of  <f ,  from  above :  6.  axialchamct<>r9of 
J ,  from  aide ;  c,  anal  characters  of  rf . 
from  behind — much  enlarged. 

EXPLANATION  TO  PLATE  IX. 
THE  WHITE  PINE  WEEVIL. 


Fig. 


Vu:. 


Vir.. 


Fic. 

Km. 
Fig. 


1— a.  larva,  from  side;  b,  pnpa,  from  l)e- 
neath  ;  d,  beetle,  from  above— nil  on- 
larg«d.    (After  Packard.) 

2.— a,  twig  showing  burrows  of  larvw  in 
heart- wood  and  sap-wood  (original);  b. 
twig  showing  pupa  cells  from  the  oat- 
side,  and  cut  away  to  show  interior. 

-t,— rr,  dwarfed  tree  with  a  single  bent  shoot: 
b,  dwarfed,  tree  with  two  shafts. 
(Oriffinal.) 

4.— Deformed  tree  at  Brunswick,  Me.  (fW>ma 
drawing  by  Prot  G.  L.  Vose). 

ri.— l)ef<»nned  tree  at  East  Providence.  IZ.  I. 
(from  a  photograph). 
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PFUIODICAL  CICADA 
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EXPLANATION   TO   TLATfiS. 


EXPLANATION  TO  PLATE  VI. 

Fio.  I.— The  Peiiodieal  Cicada:  A.  d"  of  typ- 
ionl  form — uatnral  «izo;  e,  d,  jienital 
liooka— enlarjrtMl :  //,  sin^rinu  appn- 
latnR — untuviil  size  :  H,  '  of  the  small 
1'onn  (casai nit)— nut iivi\]  si/.o;  c,/,  fzeu- 
ifal  lioolcfl — oiilar«;o(l.  (Altor  Kiley, 
and  ira;:cii.) 

riCJ.  'J. — Denni'ifUif  nilpiiiuy:  a,  iii}i:  b.  r.  lan'A 
lateral  and  dornal  view  ;  A.  pupa,  ven- 
tral view:  A,  heeih— <'r,l;irjred  :  (/.dor- 
sal vitrw  of  one  of  the  middle  joints  of 
larva  denuded  to  show  s]nncs  and  tu- 
hen-les;  i,  ventral  view  of  tip  of  alxlo- 
nien  in  .{  beetle:  e,  head  of  larva; /, 
left  nmxilla  of  same,  with  ]>HlpuH:  fj, 
labiuui  of  same,  with  palpi — enhujied. 
(Orisrinal.) 

Fio.  3. — Eurycrj:on  rantnlin:  a,  laiva;  d,  chrys- 
alis—twie.<*  natural  si/O;  /,  moth — 
slightly  cnlrtr>;«d;  6,  side  view  of  mid- 
dlo  joint  of  larva  ;  r.  top  view  of  last 
joint  of  larva;  e,  eremaster  or  anal  tip 
of  cbrj'salis — greatly  eularircd.  (Orij;- 
Inal.) 

EXPLANATION  T(»  I'LA'I'K  VIL 

Fn;.  1.-  Ani'i'tix  ihcKstnia:  u,  larva  ;  b,  moth — 
natural  sl/r.      (Alfrr  liiley.) 

Fig.  *J. — Ih'/ilottis  viijra:  a,  larva  seen  from  above: 
6,  same,  from  side-  enlarged :  f/.  last 
joint  of  lan-a.  from  above  :  c.  liead  at' 
larva,  fioni  above:  c,  "br»ast  bone"  «»r 
lai-va — all  t.'ieatly  i-uljn;:ed.  (Oriiii- 
nal.) 

Fig.  3. — Dijlcsiit  niijni :  a.  :i(lult  ffinule.  hdui 
side:  ft,  ^leiiitala  rf  ujale.  fiom  siile ; 

c,  pui>a.  from  side— all  much  enlarged  ; 

d.  antenna'  vt'  luale :  r.,  antenna'  of  fe- 
male—still more  enlarged.     (Original.) 

Fig.  4. — Dij)hihis  hlnnt:  <  Jenitalia  of  m ah*,  from 
above — ;:ii'iitly  t-nlargtd.     ((hi^jinal.) 

Fio.  5. — AnthoiwmuK  ntusf'ulnH :  Spray  of  straw- 
berry, showing;  beetles  at  wtuk — natu- 
ral size.     (Oriiiinal.) 

FlO.  t.—Anthonounig  hiusculuH  :  Adult,  L'ular;;ed. 
(Original.) 


EXPLANATION  TO  PLATE  WH 

DESTRUCTIVE  LOCURTa 

(Figs.  1  and  5,  original ;  2, 3,  and  4,  from Seooml  Re- 
port U.  S.  Entomolopcical  Commission ;  0  and  T. 
from  First  Keport  U.  S.  Entomological  Coiqiiii*- 
sion.) 

Fi«;.    1. — Jilelanoplus  dcrattator :  large  c  f"»™ ^''^" 
ifomia,  1865— uatunil  size. 

Fi(i.    2.—Melaii<t]diit  tfevcutator :  small  $.  Semi. 
Xev.,  ];{S0— natural  size. 

Fig,  X—2[€lanopluM  decattcUor:  large  9,  Red- 
ding. Cal.,  1K8() — natnralsize. 

Fic,  4. — MclaiutpluH  deraatator :  cf.  Fort  Eeogh, 
Montana,  18^— natural  sixe. 

Ku;.  iy.-Mrlano/duK  drcattator:  a,  anal  cbawc- 
tt-rs  of  -',  from  above :  ft,  anal  cliarac- 
ters  of  ;',  fioni  tbc  side;  c,  anal  char- 
acters of  c^,  from  behind— mncU  en- 
laiged. 

Fig.  6.—Mdanoplug  spretvs:  a,  anal  cliaracten 
of  </,  from  above ;  6,  anal  cbaractetsof 
cf,  from  side;  c,  nnalcliaractertof  (f, 
from  behind— mneli  enlarged. 

Fig.  7. — ^fclanojiluM  cUlanit:  a,  anal  chanct«n> 
of  <f ,  from  above :  ft,  anal  chamctoraof 
J ,  from  side ;  c,  anal  characterA  of  rf , 
from  behind — much  enUu^ed. 

EXPLANATION  TO  PLATE  IX. 
THE  WniTE  PINE  WEEVIL. 

Ik;.  1  — a,  larva,  from  side;  ft,  pupa,  from  l»e- 
neath  ;  d,  beetle,  from  al>ove— nil  en- 
hirged.    (After  Packard.) 

Fi«;.  2.-a,  twig  showiog  buirows  of  larvw  in 
heaitwood  and  sap-wood  (original);  h, 
twig  showing  pupa  cells  from  the  out- 
side, and  cut  away  to  show  interior. 

Fio.  n,— a,  dwarfed  tree  with  a  single  bent  shoot; 
ft,  dwarfiHl.  tree  with  two  shafta. 
(Original.) 

Vui.  4— Deformed  t  rec  at  Brunswick,  Me.  (froina 
drawing  by  Prof.  G.  L.  Voae). 

Fig.  .'•.— Deformed  tree  at  East  Providence.  H.  I. 
(from  a  photograph). 
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•  RT  OF  THE  STATISTICIAN. 


he  honor  to  submit  my  seveBteenth  annual  report  aa 
eitig  the  twenty -second  annoal  report  of  the  operalions 
>f  the  Department  serviee. 

this  work  is  more  extensive  and  more  inflaential,  and 
b  guide  to  the  farmer  in  distribntion  of  crop  areas  and 
ig  of  his  prodDcts.\  The  organized  agenciea  in  the  in- 
ition,  the  inflnences  adverse  to  honest  trade,  are  appar- 
more  persistent  and  reckless  each  season,  rendering 
tcial  presentation  of  the  facia  of  prodaotion  in  a  spirit 
Tness,  that  can  neither  be  moved  by  fear  nor  biased  by 
le  of  private  gain. 

of  tlie  Department  are  bitterly  assaUed  by  speonlators, 
high,  by  others  as  too  low,  while  the  market  can  be 
zriticiam ;  yet  at  the  end  of  the  year  both  bull  and  bear 
es  as  substantially  correct,  quote  them,  and  base  their 
uture  supply,  visible  and  inviable,  upon  them  with  coo- 
there  are  exceptions  it  is  in  cases  which  have  been  too 
xtreme  to  admit  of  so  sndden  oblivion  of  recent  manipn- 
)r  speculative  effect 

ivement  of  1SH4-'S5  has  verified  the  estimates  made  eight 
he  c)ose  of  the  cotton  year  so  closely  that  the  original 
lost  identical  with  the  snm  of  cotton  production  of  the 
i  conclusion  of  the  February  report,  batted  on  the  last 
of  the  season,  favored  a  probable  product  of  5,667,000 
ith  the  August  receipts  from  the  crop  of  1886,  above 
of  the  previous  crop,  made  a  very  close  approximation 
f  the  cotton  movement,  much  closer  than  commercial 
crop,  which  were  at  varience  with  truth  a  qnarter  of  a 
more. 

rtiug  work  has  been  prompt  and  efficient,  and  the  thanks 
!ut  and  of  the  country  are  due  to  the  careful  and  pains- 
'  correspondents,  who  seek  no  emoluments  of  office  and 
[)ublic  good  and  the  advancement  of  agricultnre.  They 
tter  year  in  the  study  of  local  crop  distribution,  rate  of 
changes  in  crops  aud  methods,  acquiring  skill  with  ex- 
erfecting  their  judgment  of  local  couditions,  content 
at  they  are  serving  their  class  and  their  country,  and 
lar  education  in  statistics. 

iii  has  been  made  during  the  year  in  the  knowledge  of 
lu  statistics  of  agricult  are-  /The  foreign  work,  under  the 
Bduiund  J.  Moffat,  the  agent  in  charge,  who  is  alsodepnty 
It  Ijoudon,  has  been  progressing  satisfactorily,  aud  the 
,  an  early  knowledge  of  the  production  aud  commercial 
those  products  most  affected  by  American  competition, 
rably  attaiaed.    There  arc  great  difficolsies,  however,  in 
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this  st«itistical  field,  from  the  want  of  unity  in  ofBcial  statistical  me 
of  difterent  countries,  the  imperfection  of  results,  and  tardiness  of 
pletion  nnd  publication  of  reports. 

In  reco<>nition  of  the  gjreat  importani^e  of  administrative  improve 
in  these  respects,  an  organization  of  the  International  Statistic 
stitnte  was  ei!Wti»(l,  at  the  jubilee  meeting  of  the  Loudon  Stati 
Society  last  summer,  for  the  development  of  official  and  soientifi 
tistics — 

(1)  By  introdacing,  as  far  as  poRsible,  nniformity  in  the  methods  of  oompilii 
abHtracting  stati Hlical  returns,  and  by  adopting  ft  in  tho  compilation  of  sta 
publications,  witli  a  view  to  a  comparison  of  results  obtained  in  different  con 

(2)  By  invitiu^  Die  attention  of  Governments  to  the  various  problems  cap 
solution  by  statistioal  oliservatious,  and  by  ap])1yingfor  information  on  theses: 
which  hav(*  not  liitluTto  been  adequately  subjected  to  statistical  treatment. 

(3)  By  prepariug  iaternntloual  publications  as  a  means  of  bringing  into  c* 
cation  the  statisticians  of  various  countries. 

(4)  By  rndeavorinfr.  through  the  medium  of  publications,  and,  if  prootica 
public  iiistiiu'tioii  hud  <»tlior  Huitable  meauA,  to  foster  the  freneral appreciatioD 
tistical  Hoieucr,  and  to  stimulate  the  interests  of  Gov  em  men  ts  and  uidlTiduah 
study  olsoLial  ])luT.onu*na. 

The  asKociation  is  limited  to  one  hundred  members,  more  thai 
of  \^hicli  have  already  been  elected,  among  them  six  representing  a 
istrative  statistics  in  this  country,  liegular  sessions  are  to  Ix 
biennially,  the  lirst  in  1S80,  at  a  place  and  time  not  jet  indicated. 
advancement  of  statistical  seienci^  renders  necessary  the  associat 
ollicial  and  i^rofesMonal  statisticians,  and  especially  iuternatio 
operation\  Thiu  organization  is  an  important  movement,  with 
possibilities  of  usefulness,  and  may  prove  especially  valoAble  in  tl 
ministrative  work  in  statistics  of  the  great  nations  of  the  world. 

The  statistical  information  required  by  committees  or  memb 
Congress,  by  other  l)ei>artments,  by  representatives  of  foreign  Gk 
ments,  by  agricultural  and  commercial  organizations,  demands  i 
creasing  amount  of  time  and  labor,  and  receives  attention  only  li 
by  the  possibilities  of  ])erformance,  which  are  reduced  by  the  difl 
oi'  obtaining  skilled  and  adequate  aHsistants  at  the  low  rate  of  c< 
satiou  provided  in  the  appropriation  tor  salaries.  The  salaries  ai 
for  expert  service  in  this  weak  are  about  half  the  rate  paid  by 
prising  commercial  organizations  in  this  country,  and  only  a  fon 
the  compensation  allowed  for  similar  services  by  some  foreign  Ch 
nientij. 

/In  the  statistical  work  of  this  ollice,  theory  is  ever  kept  6ubor< 
to  fact,  and  no  hobbies  are  mounted,  personal  preferences  expos 
prejudices  aired  ;  political  leanings  are  unknown  in  the  domain  o: 
cultural  statistics;  the  truth,  naked  and  unadorned,  in  the  intei 
rural  progress  and  national  advancement  is  sought,  whether  int 
l)arties  bear,  forbear,  or  oi)i)()se ;  and  the  welfare  of  the  farming  c 
ever  considered,  in  the  belief  that  rural  prosperity  is  consisten 
the  general  weal,  the  progress  of  universal  industry,  the  good  o 
sumer  and  producer,  and  the  increase  of  national  prosperity.  N. 

Acknowledgments  are  cheerfully  made  for  assistance  renders 
{Statistician  by  the  clerical  force  in  this  branch  of  the  Departmen) 
ice,  by  State  agents,  and  the  thousands  of  correspondents  who  £ 
initial  local  data  for  ultimate  reports. 

OOBN. 

The  increase  of  population,  the  enlargement  of  exportation  ol 
iii'»,t,s,  the  opening  of  the  fresh  beef  export  in  1877,  and  the 


-—'\i 
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.  for  beef  of  higher  quality,  gave  a  great  impetus  to  corn  prodnc- 
;he  decade  ending  in  1870.  It  is  a  strikiug  fact  that  the  increase 
the  latter  half  of  the  decade.  The  reasons  are  very  obvions. 
ition  of  corn  had  little  to  do  with  it,  as  it  never  calls  for  more 
per  cent,  of  the  crop,  usually  not  more  than  3,  even  in  later 
rhile  the  exportation  of  sixty  years  past  could  be  supplied  from 
lent,  of  the  last  crop ;  and  the  orop  of  1885  was  far  greater  than 
egate  of  com  and  corn  meal  ever  sent  across  the  ocean.    The  aver- 

1870  to  1874  was  scarcely  1,000,000,000  bushels  and  much  less 
in  1873  and  1874  on  account  of  bad  seasons.  The  product 
)u  by  a  long  stride  in  the  very  next  year,  because  the  scarcity 
ie  the  price  high  aud  the  demand  strong;  and  it  averaged  for 
Br  half  of  the  decade  about  1,400,000,000  bushels.  This  was  the 
rfscarcitv  and  high  prices  in  Western  Europe.  The  exportation 
abledy  tne  shipment  of  pork  products  increased  immensely, 
I  meat  shipment  commenced,  and  in  the  autumn  of  1877  the 
3ef  movement  to  Europe  was  initiated.  Then  the  yields  were 
ibove  the  average  each  year,  causing  low  prices,  which  in  turn 

the  prices  of  pork  and  lard,  and  that  reducnon  largely  in- 
the  foreign  demand.  So  marked  was  the  effect  of  this  rapid 
nent  of  production  on  price,  that  the  average  annual  values  of 
al  crops  reported  in  December  were  reduced  from  64.7  cents  in 
42  in  1875,  37  in  1876,  35.8  in  1877,  and  31.8  in  1878. 
rea  was,  of  course,  considerably  enlarged  during  the  period,  and 
"age  for  ten  years  was  43,741,331  acres.  But  it  has  been  larger 
T^e  average  of  the  subsequent  five  years,  1880  to  1884,  is 
16  acres,  an  increase  of  50  per  cent. 

reduction  of  1870  to  1879  averaged  1,184,486,954  bushels ;  of  five 
ice,  1880  to  1884, 1,575,194,108  bushels,  an  increase  of  33  per  cent. 
Id  of  the  recent  period  was  lower,  as  a  result  of  the  poor  orops 
find  1883,  averaging  only  23.9  bushels  per  acre  against  27.1  ^r 
uer  period,  which  was  about  1  bushel  higher  tiian  the  usual 
for  a  series  of  years.  The  law  of  compensation  comes  in  here, 
average  value  per  acre  has  been  $10.67  against  (11.54  for  the 
lecade,  an  average  much  raised  by  the  high  price  of  1870  and 
len  the  acreage  value  was  about  $15. 

kverage  price  for  five  years  was  44.7  cents ;  for  ten  preceding 
2,6  cents.    The  average  value,  which  was  $504,571,048  for  ten 

$704,370,178  for  the  five  years  since  1879,  an  increase  of  almost 

it. 
jmparison  is  as  follows : 


dar  years. 


••^Ibrpreoed- 
I 


Total  pro- 
duction. 


Bushels. 
1,  717, 434,  r>43 
1,194,916,000 
1,617,025.100 
1,551,000,  895 
].7S>5.  52S,  000 


Total  area 
of  crop. 


Total  value 
of  crop. 


Acres. 
62,  317.  842 

64,  202,  025 

65.  659,  546 
6H,  301.  8«9 
60,  683,  780 


$679,  714, 490 
759,  482, 170 
783,  867, 175 
658,  051,  485 
640,  735, 560 


7,  875.  970,  538     330,  225,  082     3,  521,  850, 889 


1,  575, 194, 108       66,  045,  016 


1, 184, 486,  954 


43,  741. 831 


704, 370, 178 


504,  571, 048 


Average 

value  per 

boshel. 


OmU. 
39.6 
68.6 
48.4 
42.4 
35.7 


Average 

yield  per 

acre. 


Butheli. 
27.6 
18.6 
24.6 
22.7 
25.8 


44.7 


23.9 


42.6 


27.1 


Average 

value  of 

yield  per 

acre. 


$10  91 

11  82 

11  94 

9  63 

9  19 


10  67 


11  M 
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WHEAT. 


Daring  the  decade  which  ended  with  1879,  the  product  of  wbeat 
nearly  doubled,  and  the  annual  average  of  estimates  for  the  ^tiod  vhs 
312,ir)2,728  buHhelH.  The  price  was  higher  in  the  first  five  years  than 
in  the  latter  half  of  the  period,  and  the  demand  was  all  the  greater  in 
those  years  of  deficient  yield  in  Europe,  because  the  price  was  lower  in 
accord  with  the  commercial  policy  of  buying  in  the  lowest  market 

The  average  product  of  the  five  years  of  the  present  decade,  firom  1880 
to  1884,  inclusive,  has  advanced  nearly  50  per  cent.,  while  the  eqni* 
librinm  of  foreign  production  has  been  measurably  restored  by  reton 
of  a  normal  rate  of  yield  after  a  cycle  of  defective  crops ;  the  average 
is  463,973,318  bushels.  This  enlargement  has  not  resulted  firom  exces- 
sive yields,  the  average  rate  being  12.3  bushels  inst^ul  of  12.4  for  the  ten 
years  period,  but  from  increased  area,  which  is  50  per  cent,  over  the  aver- 
age for  the  ten  years  period. 

The  average  value  per  bushel  in  1881  was  the  highest  Bince  1872,  whoi 
the  average  farm  price  was  $1.24.  Since  that  date  the  limited  reqnin- 
ments  of  Europe  have  reduced  the  average,  until  last  December  the 
value  was  little  more  than  half  that  of  the  crop  of  ISfflL.  This  was  doe 
to  increased  area  and  a  higher  rate  of  production  in  Europe,  and  an  en- 
larged exportation  of  wheat  from  India. 

Low  prices  of  wheat  are  essential  to  low  cost  of  the  mannfiEUStoreBof 
England  and  Holland,  on  which  depends  measurably  the  extent  aod 
prevalence  of  commercial  distribution  of  their  manofiEMStured  products. 
Therefore,  production  in  India  is  stimulated,  railroad  extension  tiieieii 
promoted,  shipments  from  British  colonies  are  encouraged,  and  wheit 
obtained  in  any  part  of  the  world  that  can  sell  it  at  the  lowest  ratea 
Cheapness  is  the  condition  upon  which  wheat  can  be  exjiorted  firom  this 
country  in  the  future,  except  in  seasons  when  the  European  harverti 
have  disappointed  the  expectations  of  the  consumers. 

The  value  of  an  acre  of  wheat  averaged  only  $8.38  on  an  average 
yield  of  13  bushels  last  year,  the  lowest  return  of  which  there  is  any 
record,  and  a  figure  lower  than  the  accredited  estimates  of  the  ooflt  rf 
production.  It  may  confidently  be  assumed,  therefore,  that  there  lA  no 
profit  in  wheat  production  at  present  prices. 

But  there  is  a  class  of  farmers  who  made  a  profit  on  wheat  in  ISSi 
Those  who  secured  25  bushels  per  acre,  or  20,  obtained  a  small  profit^ 
provided  the  cost  of  fertilizers  was  not  too  large  an  element  of  it. 

The  following  statement  compares  the  results  of  this  hsif  decade  witk 
those  of  the  preceding  decades : 


Calendar  years. 


18f0. 

^881. 

882. 

1884. 


Total 

A.Tiniial  averairc' 


.innal  average  for  preceil- 
ng  ten  years 


Total  pro-     ■  Total  area  ,    Tot«l  yslue 


duel  ion. 


of  cn)p 


of  orop. 


I 


▼alne  per 
bnsheL 


BuskelM.  Acret. 

498,  549, 8C8  :  87.  986. 717  $474, 201, 850 

:J(<J,  280, 090  37,709,020  456, 8«),  427 

504, 185, 470  '  37. 067.  194  ,  444, 002, 125 

421,086,100  1  36,455..''>93  .  38:t,649,272 

512,  765.  000  39.  475,  885  '  X'.O,  862, 260 


OnUt. 
9&1 
119.  S 
88.2 
91.0 
64.5 


2,319.806,588  :  188.094.409  .  2.01)0,195,984 


46.3.973,318       37,738,882'      418,039,187 


312. 152, 728  ,    25, 187, 414  j      327, 407, 258 


90.1 


lOlt 


ATvragB 
yield  p«r 


13.1 

las 

13.6 
1L6 
13.0 


yiBMp« 


118 


114 


iJtf 
II  J 
10  0 
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OATS. 

Tbe  increase  in  the  area  of  oats,  taking  the  average  of  five  years  in 

mparisoQ  with  that  of  ten  preceding,  is  large,  being  58  per  cent.    It 

an  advance  proportionally  larger  than  that  of  any  other  cereal.    The 

asons  are  apparent.    Heretofore  the  product  ot  oats  has  been  little 

ore  than  one-fourth  as  much  as  of  corn ;  the  climate  renders  necessary 

1     :e  proportion  of  oats  in  the  ration  of  horses,  as  com  is  quite  too 

ting,  in  sumiper  especially.    It  is  gradually  coming  into  extensive 

for  hnman  food,  and  oatmeal  begins  to  figure  in  the  exports  of  grain. 

»      tivation  is  less  costly  than  that  of  corn.    Another  cause  may  be 

driy ;        med,  and  proven  if  questioned,  that  of  the  increased  weight 

le  of  tlie  grain  due  to  extensive  and  continned  selection  and  in- 

icnon  of  heavy  oats  from  Norway,  Sweden,  Poland,  and  Scotland 

y  ine  Department  of  Agriculture.    In  the  South  there  is  an  unreported 

.  of  oats  used  for  winter  pasture.    It  is  a  practice  quite  general  to 

re  for  a  time  in  winter  the  fields  intended  for  harvesting  in  spring 

r     ly  summer,  in  the  low  latitudes. 

yield,  like  that  of  corn,  is  lower  for  the  last  five  years,  26.6  in- 
of  28.4  bushels,  in  consequence  of  comparatively  poor  harvests  in 
md  1881.    The  two  periods  are  thus  compared : 


Calendar  yean. 

Total  pro- 
duction. 

Total  area 
of  orop. 

Total  valae 
of  crop. 

Average 
valae  per 
bushel. 

Average 

yield  per 

acre. 

Average 

value  of 

yield  per 

acre. 

Buikels. 

417,&i5,380 
416,4^1,000 
488,2  0.  CIO 
571.302,400 
583,  628,  000 

Acres. 
16.187,977 
16,  831. 600 

$150, 243, 565 
193. 198. 970 

Omts. 

36.0 
46.4 
37.5 
83.0 
28.0 

Btuheis. 

25.8 
24.7 

26.4 
28.1 
27.4 

$9  28 

11  48 

18, 494,  691         182. 978. 022 

9  64 

20, 324.  962 
21,  300,  917 

187. 040.  264 
161, 528, 470 

9  27 

"*■••  •■••«•••••»••••••••• 

7  68 

ToUl        

2, 477,  547,  390 

93.140.147  1      874,989,291 

bbqaI avfiraife  .....>>.... 

495, 509. 478 

18, 628,  029 

174, 997, 858 

8S.8 

2e.6 

9  89 

■dojI  average  for  preced- 
fall  tfUi  vt^ara. ............ 

314,441.178 

11, 076, 822 

111,  075, 223 

86.8 

2a4 

10  03 

BYE. 

This  crop  is  a  small  one,  scarcely  1  per  cent,  of  the  cereals  of  the 

nited  States,  yet  it  is  increasing,  ha\ing  nearly  doubled  in  fifteen 

«.    It  is  used  mainly  by  the  German  population,  for  the  black  bread 

Fatherland,  and  to  some  extent  in  New  England  in  the  produc- 

of  what  is  known  elsewhere  as  the  "  Boston  brown  bread,''  a  mixt- 

of  rye  and  corn-meal.    Its  use  for  spirits  is  very  limited  in  the 

anufacture  of  rye  whisky.    The  increase  in  production  over  the  pre- 

ding  period  of  ten  years  is  about  43  per  cent.,  while  the  increase  in 

regale  value  is  but  35  per  cent.    The  statement  follows: 


Calendar  years. 

Total  pro- 
daction. 

Total  area 
of  crop. 

Total  value 
of  orop. 

Average 

value  per 

buaheL 

Average 

yield  per 

acre. 

Average 

value  of 

yield  per 

acre. 

Bushels. 
21,540,829 
20,  704,  050 
29,  960,  037 
2H,  058.  583 
28,  C40,  000 

Acres. 
1, 707. 619 
1. 789. 100 
2, 227, 8S9 
2,314,754 
2,  343,  963 

$18, 564, 560 
19, 327, 415 
18. 439, 194 
16,  :m,  503 
14, 857. 040 

OerUs. 
75.6 
93.3 
61.5 
58.0 
52.0 

Bushels, 
13.9 
11.6 
18.4 
12.1 
12.2 

$10  50 

10  80 

828 

704 

6  84 

ni     

131. 904, 399  i  10  443. 3-25 

87. 488, 712 

TAT&ff fi  ...••-•  •••••••.. 

26. 380. 880 

2.  088. 665 

17, 497, 742 

66.8 

12.6 

8  38 

■  -"Wiipe  for  preceding 

18,460,985 

1,805,001 

12,915,186 

7ai 

14.1 

•  tt 

850 
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BAKLEY. 

This  crop  is  grown  only  in  certain  districts,  mainly  on  the  ] 
coast,  in  New  York,  and  in  some  of  the  Western  States.    Its  pre 
is  about  a  tenth  as  large  as  that  of  wheat,  and  its  area  about  out^ 
eenth.    The  increase  ha«  been  nearly  as  large  in  proportion  as  tb 
wheat.    Its  rate  of  yield  varies  less  than  that  of  wheat,  and  avei 
about  22  bushels,  while  the  average  of  wheat  is  nearly  12  bushels, 
average  value  per  acre  during  Hve  years  has  been  $13.00,  while  tli 
wheat  has  been  only  $11.08.    The  comparison  of  two  periods 
lows: 


Calendar  yean. 


1880. ~ 

1881 

1881 —  . 

1883 

1884 

Total 

Annual  average 

Annual  average  for  preceding 
ten  years 


Total  pro- 
duction. 


Bttskels. 
45,165,346 
41,101,830 
48, 9^3,  026 
50, 136, 007 
61, 203,  000 

246, 619, 609 


Total  area 
of  crop. 


Agtm. 
1, 843. 829 
1, 967, 610 
2, 272, 103 
2, 379. 009 
2, 608. 818 


Total  valnA '  -^.Terogo  |  Average 
^fiJSI       valneptr  yield  per 
of  crop.        ^  ^^    ^acwT 


11, 070, 769 


$80, 09Q,  742 
83, 862,  513 
30,768,015 
29,420,423 
20, 770, 170 


158, 920, 868 


Centg. 
66.0 
82.8 
62.8 
58.7 
48.7 


49, 823, 040  I    2, 214, 154       30, 784, 173 


62.4 


83, 704,  652  ,    1, 520, 857 


A 

V, 


ButktU. 

24.5 
20.9 
21.5 
2L1 


24,885^503 


73.8 


22.0 


This  grain  is  the  only  cereal  imported  in  any  appreciable  qua 
The  average  annual  importatio:)  and  exportation  of  the  last  five^ 
compared  with  the  ten  preceding,  is  as  follows : 


18np-*80. 


Importation 

Exportation 

Net  imx>ort6 


BfUhdt, 

6, 243, 268 

850,078 


i 

10 


6.384,180 


Adding  net  imports  to  production,  the  average  amount  for  ho 
sumption  in  the  decade  was  39,088,842  bushels,  and  in  the  five 
since,  68,817,218  bushels  per  annum,  an  increase  of  over  50  per  c€ 
the  quantity  consumed.  An  anomalous  feature  iq  this  supply  is  tl 
that  the  foreign  barley  is  16.1  per  cent,  of  the  whole  quantity  fo 
sumption,  while  in  the  ten  years  preceding:  it  was  only  13.8  per  cent 
With  all  our  boasted  ability  to  supply  the  world  with  cereals,  oi 
pendence  on  foreign  lands  for  barley  is  absolutely  increasing.  AVhi 
increase  in  population  in  eight  years  cannot  be  more  than  20  per 
the  increase  of  barley  consumed  is  50  per  cent.  As  the  average 
per  acre  for  five  years  has  been  (13.90  for  barley  and  only  IllJ 
wheat  (last  year  (11.42  and  $8.38),  it  would  seem  that  routine  cro; 
should  give  place  to  suggestions  of  thrift  and  a  larger  area  be  gi^ 
barley-growing. 

BUCKWHEAT. 

This  crop  has  not  been  favored  by  suitable  late  summer  and  aa 
veather  for  the  best  results  since  1880,    Frosts  were  destruotiv 
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in  1881  and  1883.    There  has  been  a  small  increase  in  area, 
rage  value  has  been  diminished  mainly  by  decline  in  rate  of 


odar  jtmn. 

Total  pro- 
duction. 

Total  area 
of  crop. 

Total  valae 
of  crop. 

Arerase 

value  per 

bushel. 

Average 

yield  per 

acre. 

Average 

value  of 

yield  per 

aor«. 

BU8?Ult. 

14,  617,  535 
9. 4K6. 200 

11.019,353 
7, 668.  054 

11.  116.000 

Acres. 
822,802 
828,815 
847,112 
857, 349 
879,  403 

$8,682,488 
8, 205, 705 
8. 038. 862 
6,  3U3, 980 
G.  549,  020 

Oenti. 
50.4 
86.5 
72.0 

82.2 
59.0 

BuahsU, 
17.7 
11.4 
18.1 

8.9 
12.6 

110  66 
0  00 

0  48 

7  35 

7  45 

53,  908, 042 

4,  235. 481 

37,  780,  056 

"H:© 

10,781,608 

847,096 

7, 556,  Oil 

70.1 

12.7 

802 

trage  for  preced- 
art 

0,  747, 272 

551,104 

6,972,074 

7L5 

17.7 

12.65 

AGGBEGATE  OP   OEBRALS. 

crease  in  average  prodnction,  comparing  five  years  with  the 
g  decade,  is  40  per  cent.,  though  the  yield  of  1881  was  but  little 
e  average  of  1880  and  1879.  The  rate  of  yield  has  been  much  less, 
)  the  occurrence  of  unfavorable  seasons,  the  increase  in  area 
per  cent.    The  comparison  follows : 


Caleodar  years. 

Bushels. 

Acres. 

Valna 

2.  718, 193. 501 
2.  066,  029,  570 
2, 600, 804, 406 
2, 629, 319, 080 
2, 992. 880, 000 

120,026,286 
128, 388, 070 
126,568,686 
130, 633, 556 
136,202,766 

$1,861,407,704 
1,470.007,200 
1,466, 608, 89t 
L  280. 76ft.  017 

1. 184. 81L  S20 

13. 105,  816,  656 

687, 800, 218 

6,766,225,744 

Ivejears i, 

2,621,163,331 

127, 561, 848 

1, 353, 245, 140 

fwi  nrecedfpf  vear^ *... 

1,  872,  993,  769 

83.  301, 088 

087. 867. 142 

rerage  annual  value  is  higher  by  37  per  cent.;  while  the  pro- 
was  40  per  cent,  greater,  the  values  per  bushel  average  a  little 
an  in  the  previous  years. 

rerage  to  each  inhabitant  for  the  decade  was  42  bushels.  Not- 
ding  some  reduction  in  yield  the  area  has  been  sufficiently  in- 
to make  the  average  for  live  years,  the  first  half  of  the  present 
49  bushels.  This  is  three  times  the  average  supply  per  head 
uropean  production  of  cereals. 


PeTATOES. 


ses  of  this  crop  are  unchanged,  there  is  no  export  demand, 

requirements  of  consumption  are  only  affected  by  increase  of 

The  highest  price  in  ten  years  was  90.9  cents  in  1881, 

Drop  was  109,145,494  bushels,  against  an  averageof  132,837,176 

ttie  period  of  ten  years,  and  169,316,799  for  the  later  five. 
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lu  tbis  crop  the  price  is  controlled  entirely  by  the  home  supply.  Tk 
lowest  price  was  in  the  year  of  largest  yield  per  acre,  in  1875. 

The  average  value  per  bushel  is  51.9  cents  against  56.2  for  thepn 
ceding  ten  years.  The  yield  per  acre  has  averaged  80.1  bushels,  agaiw 
87.7  for  the  former  period.  The  v^lue  per  acre  is  $41.55  against  W9.3: 
The  large  element  of  hibor  in  this  crop  makes  the  cost  of  productio 
high,  the  profit  coming  with  a  heavy  rate  of  yield.  The  statement! 
as  follows : 


Calendar  years. 


1880. 
1881. 
1882. 
1883. 
1884. 


Total 

Annual  average. 


Annual  average  for  preced- 
ing ten  years 


Total  pro- 
duction. 


Total  area 
]    of  crop.    ! 

I 
I 


-.V     I 


Bushelt. 
107,059,570 
100. 145, 404 
170,  972,  508 
208, 164, 425 
190, 642, 000 


846, 583,  907     10, 566, 071 


Aoret. 
l.t<42,510 
2, 041, 670 
2,171,636 
2, 289, 275 
2. 220, 980 


Tot^il  value 
of  crop. 


$81,002,214 
lH»,2fll,341 
95. 304, 844 
87, 840, 991 
75,524,290 


489, 032,  OHO 


109, 316. 799  i    2, 113, 214        87, 80G,  530 


132, 887, 175 


1,514.045'      74,653,771 


AveraicQ  '  Avenue 
value  per'     yieUT 
I  bwibi'I.    !  per  acre. 


Atvii 

valued 
yield  pi 


CcnUt. 

48.3 ; 

90.0 
55.7  ; 
42. 2  ! 
30.6  I 


JSuthels. 
91.0 
53.5 
7ti.7 
9L0 
8S.8 


1 


5L0 


50.2 


80.1 


87.7 


41 

43 

34 


41 


HAY. 

The  increase  in  hay  production  has  been  40  per  cent,  over  the  averaj 
of  the  preceding  ten  years;  the  enlargement  of  production  has  beeni 
the  same  ratio,  as  the  average  yield  is  1.23  tous  in  each  period.  Tli 
price  is  lower  than  in  the  early  years  of  the  preceding  decade,  and  tl 
proportion  of  wild  or  prairie  hay  cut  in  the  distant  West  is  larger,  p 
ducing  the  average  price  per  ton  from  811.36  to  $9.GG.  The  statema 
is  as  follows : 


Calendar  years. 


Total  pro- 
duction. 


Total  area 
of  crox>. 


Total  value 
of  cit>p. 


1880 

18^1   

]j,f;0 

18^'i. ..'.*.'!*.!!!!.'!..'.*!.'!..!!!'.. I  4o. 8«4, oco 

1884 1    4H,  470, 460 


Tona, 

31,02.'>,23:. 

35, 13.\0t»4 

38.  l.'JS  040 


Acres. 
2.'»,  WYA,  955 
30,  H88.  700 
32.  3:»i»,  Tif .) 
35,  5ir»,  i)48 
38.571,503 


I 


Ayerage 

value 

per  ton. 


$371,f»ll,084 
41.\131,366 
369,  ft5«,  1.58  ■ 
3H3,834.451  I 
390, 139, 80(4  I 


$11  05 

11  82 

9  70 

8  19 

8  17 


Avemce 

yield 
peraerei 


Total ;  200,532,815 


A  nnunl  average 40, 106, 563 

Annual  average  for  prcced- 


163,179,781 


32, 635, 956 


1, 930. 874, 308 


387, 374, 874 


906 


mg  teu  years 


28, 526, 750      23, 142, 841 


323,935,0911       11  M 


Tom. 
1.23 
1.14 
I.IS 
1.H2 
1.26 


AvHH 

valoei 

tat 


1.33 


l.» 


114 

u 
u 
10 


u 


u 


TOBACCO. 


This  is  the'only  product  of  agriculture,  cotton  excepted,  that  is  gro^ 
for  exportation  more  than  consumption.  Like  cotton,  it  is  limited  i 
geographical  distribution,  contlned  not  merely  to  a  group  of  States,  bfl 
^o  certain  districts  within  those  States.    The  entire  area  cnllivatei 
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joals  about  1,100  square  miles,  or  the  superficial  area  of  two  small 

(onties.    The  shipping  and  manufacturing  tobacco  is  nearly  all  grown 

the  middle  belt,  in  parts  of  Maryland,  Virginia,  North  Carolina, 

),  Kentucky,  and  Missouri ;  while  the  cigar  tobacco,  ttie  seed- 

VI    eties,  are  produced  entirely  in  the  Northern  States,  in  a  few 

es  in  the  States  of  Massachusetts,  Oonnecticut,  New  York,  Penn- 

^ivania,  Ohio,  and  Wisconsin. 

The  average  estimated  annual  production  of  the  ten  years  from  1870 
)1879  was  464,920,000  pounds;  the  crop  area,  629,944  acres;  the  au- 
nfll  valne,  $39,770,600.    For  the  past  five  years,  483,401,443  pounds, 
SS4  acres,  and  a  valuation  of  $42,055,493.    The  value  per  pound  is 
1U8  made  8.7  cents  (an  increase  of  1  mill  per  pound),  the  yield  per  acre 
M  pounds,  and  the  average  value  per  acre  $63.89.    All  of  ^ese  re- 
)  in  remarkable  uniformity  with  those  for  the  preceding  period, 
proportion  exported  has  formerly  been  nearly  three-fifths.    The 
:emeDt  of  consumption,  with  increase  of  population,  is  rapidly 
d;      Dg  this  proportion,  so  that  the  quantity  required  in  this  country 
;     ter  than  the  demand  from  abroad.    The  foreign  demand  does 
increase.    The  average  annual  exportation  for  five  years  has  been 
i34,594  pounds ;'  for  ten  years  preceding  252,945,900  pounds.    There 
iierefore  been  a  marked  decrease  in  the  exportation,  while  con- 
ion  has  increased.    In  the  previous  period  more  than  half  was 
I     ted ;  in  the  last  five  years  the  consumption  has  been  considerably 
than  half. 


Cblendiu:  yean. 

Total  produo- 
tion. 

Total  area 
of  crop. 

t 

Total  valae 
of  crop. 

Average 

valoe,  per 

X>oima. 

Average 

yield, 
per  acre. 

Average 
valae  of 

yield 
peraoiOi 

Poundi. 
460.000,000 
450. 880. 014 
513,  077, 558 
451,  545. 641 
541,  504, 000 

Acre», 
610,000 
646.239 
671.  522 
638, 739 
724,668 

$39, 100, 000 
43,372.000 
43, 189,  951 
40,455,362 
44, 160, 151 

Oentt, 
8.6 
9.6 
8.4 
9.0 
8.2 

Poundt. 

764.1 
697.7 
764.1 
706.9 
747.2 

$64  10 

67  11 
64  82 

68  84 

60  94 

ToUl 

2, 417. 007, 213 

3. 291. 168 

210.  277  4(U 

Uttftl  ATflra va  .....■■...•■ 

483, 401, 443 

658,234  ,      42,055,493 

8.7 

734.4 

68  89 

wud  ayerage  for  preoed* 
l£ tAti  veftm  ............. 

464,  920,  000 

629,944         30.770.A00 

8.6 

738.0 

68  18 

The  early  returns  of  tobacco  in  the  days  of  heavy  taxation  were  far 

t  of  the  fact.    In  a  special  report  on  tobacco  for  the  census  of 

•ou  the  present  Statf^tician,  then  in  charge  of  the  statistics  of  agri- 

Iture  of  the  census,  revised  the  former  estimate  to  correspond  with 

jures  of  consumption  and  distribution,  which  were  obtained  very  ac- 

irately  by  compilation  of  the  revenue  office  data  of  manufacture,  and 

e  records  of  exportation.    The  requirements  of  the  trade  at  the  present 

demand  the  production  of  very  nearly  600,000,000  pounds  of  leaf 

annum. 
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CBOP  ESTIMATES  FOB  1881. 


rtlna  of  ««A  trap,  for  iStM. 


e  ateragt  pHot  in  MA  SaU, 


Qiuntlty     AT«nB«    SiimbflroriTBluBpH 

ipitxIUFMlniylcId  par     umln    |   aaltof  ' 

ISH.  isre.       nob  Drop,  i  quMllV. 


30,  Bie      la  711 


lUrley iln. 


!     t.<K3.S58        U» 


Biirkwliwt J 


'    I.ISG.OOO 

I        111,  OM  I 

M.<M\ 

TB,OM 

I         T7,  OuO 

'    S.SWIHW  I 

S!U,  098  ' 


38.  m  I 

30,tS8 


kniitit 

rin  ., 

301,100 

'ii 

as 

1,!1!,0U 

.bURlBll.. 

.u«>r„ 

1.04!,  000 
717.000 

31.0 

57,  WT 
J3M0 

81 

:;".:do:". 

3,T1S,000     IpMl.O 


Bye 

OHIO..... 

RirlBT 

Biir.kffliiist. 


763,47*  , 

D..buabcl(.. 

1&000  i 

■as 

J.OOO 

p:* 

75 

£ 

31.  H4  ; 

«.0S4 

874.707  : 
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•k«ri.l 

a*in*.rt 

»/  tka  ewMb,  potaUMi,  hay,  and  eoiton,  ^o.— Con 

tnoAd. 

^:;L. 

[»Mlu«d1l 

jl8l.l  ver 

Bwb  orap. 

quMtity. 

«"™ 

.bubdt. 

!!!.«*,  090 

Stt.l 

turn 

Total. 

A4M,B7* 

4,M%13« 

la  M 

««.22«,S76 

1 1    (l.m,5«i  

IS0.S87,03S 

[W 

Inrtlw  eom 

-b<i.b.1. 

^^IT" 

euBKi 

Total, 
bdluoora 

i,32i,fiia 

-tiaifaKli.. 

Tow, 

T,eiI,DU 

ioa.BM,nL 

.bn»h«l«.. 

=s!r 

».KM»0 

ZM.4M 

43 

....do... 

MUD 

1.0 

Toul 

■83.810 

t,m.tx 

What 

■'"r- 

1S.!S7,(»0 

~~^ 

SMMO 

« 

aw.sM 

Total. 

-bnahal*  . 

i,«3B.na 

1'ffiSS 

15.3 

■■ss 

M 

Towl. 

13.  MO 

■a  a 

t,ori,«i 

boihd*-. 

a,sio,»Ji 

is.efl».*io 

ys 

BS-Sil 

3«3,WK) 

I0S,S38 

CoHDO 

iBtal. 

5,20B.3JT 
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Table  ahowing  the  produol  of  (ft«  etreal*,  pataiott,  kmt,  tm4  cotto»,  ^— ^ootUif 


Qaimmi 

Ayjtm- 

Nnmbrrof  Taluptr      n 

VmaU» 

South  CarahiiA 

Iniliin  coin 

-bnilieU.. 

is,;»o,«oo 

B.S 

"iW 

CoHoo 

.30 

1,718.12a 

•ai 

H 

a,iM»,2M 

"S'TS-HSl 

!,8S7,70« 

U7.s«a 

BT« 

&4 

s,«B,iBa 

Total 

;::bi)«.; 

607,41)0 

.27 

•».» 

7.0W.79S 

bmhe] 

».  887,  000 

401,813 

SS!°.™ 

CottOD 

tit 

1 

7ai.7»a 

.bDihds.. 

AlahMia 

...iKUe*.. 

.24 

2,740,011 

•».I 

Total. 

1    5,774,777 

]    s 

iDdlu  «in> 

.-.l«Jw.- 

883.200 

.37 

!,  302. 447 

t,  69«,  917 

J 

b       hlB 

11.007.000 

CaTlm 

ToW. 

...balM.. 

485,200 

.B3 

B2S,5S1 

I.S67,M1 

S 

...  do... 

ToUl. 

...b«l™.. 

»M.tW 

MWWa 

'M 

* 

8,ofl7,an 

JlrkMUM 

SI«.tM 

n 

PoUtilM.... 

6S 

CoWou 

TOUI. 

.4a 

S.S87,7JS 
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f  ikepmditct  of  the  etredU,  potatoe*,  toy,  atti  cotton,  ^— CoDtLna«d. 


QoRDtlly 

NniBberof 

VilOBper 

Total 

„.,;—,. 

•"■•""■ 

qiiMitity 

M« 

II5,TM.0« 

IU3 

Wbmt 

Tolal. 
Intlliui  <Mn, 

'US 

I4.1S3,M« 

a,2;6,i(B 

60. 148.  Ml 

.busheU.. 

200 

M 

Tndiucom 
Wheat 

1.8B0.MO 

It,  MS,  688 

■..°,do..:: 

U,' 425;  WO 

111 

in 

^s&S! 

s 

Total. 

5,e73,<l« 

.bmliela., 

8S.aB3.MM 

IB,' 3 

2;1»i;m9 

.. 

ao,E8».««i 

et9.li 

7,i 

Total. 

IndUn  com 
Wlidat 

.-..tarn.. 

B,1M.MS 

.bMhel... 

!B,0S2,(K» 

s&a 

.^■s 

40 

ToUI 

1.82S.M0 

5S,B3S,m 

M 

WheM 

....Jo.... 

2.708,018 

1,  MO.  000 

rao 

Total. 

B.M<,TM 

g-.iS!.in 
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Tahle  iktnring  the  product  of  tlit  eereaJi,  polalOM,  hag,  and  wIIm,  fe. 


Piwl 

.,. 

Q-5-m^-^ 

Avtmee 

Numlwr  of 

Value  pn     .^ 

9UW1UIJ. 

- 

^.Beu.Sia 

H«y 
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4.m.uM 

l.« 

BW 

H 

17.  aw^  TM 

iDdUjiosn. 

x.-Mi,m 

S4.II 

i,'!ai,(wa 

^^ 

...,«..... 

a^*u),ouo 

33.  S 

S  1  ,1 

H«r 

Total. 

\.M 
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1! 

«.1M.W1| 

S 
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■""f- 
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t3.i 
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3) 

= 

i  48 
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!(.*• 
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...  do.... 

ssa,  ouo.  uou 

"^T" 

T,U2B,S» 

s 

=^ 

•4- 

Totdl 

!l,TM,l»0 

I 

RmiW 
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....dg  .. 

'"■»u'wo 

11.8 

laRTOs 

3a 

Total 

— 

io,«8a.o4j 

fSS 

4,Mli.lKKI 

I.M 

4  £3 

Total. 

]1.(I70,9M 

Whul 

.....lu-... 

Ss 

^m 

__ 
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Tnble  gkoititig  theproditet  of  Utt  oereali,  polatoti,  hag,  and  mftmt,  ^— Cod' 
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p»n 
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for  eacik  SUitt,  itoirifl^  IheproSHct,  the  aita,  and  the  valut,  <fe.— Contianeil. 
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Table  skoxoing  the  average  yield  per  acre  and  the  price  ptr  huehel,  pound,  or  ton^of 

producUfor  the  year  1884. 


States  and  Territories. 


Maine 

Xew  Uampsbire 

Vermont 

MassacliusettH . . 
Rhode  Island... 

Connecticut 

New  York 

New  Jersey 

I*ennnylvania..., 

Delaware 

Maryland. , 

VirjIlDia 

North  Carolina . 
Soath  Carolina  . 

Georgia 

Florida 

Alabama 

Mississippi , 

Louisiana 

Arkansas 

Tennessee , 

West  Virginia.. 

Kentucky 

Ohio 

Michigan , 

Indiana ...., 

Illinois 

Wisconsin , 

Minnesota 

Iowa , 

Missouri 

Kansas , 

Nebraska , 

California , 

Oregon 

Nevada 

Colorado , 

Arizona 

Dakota , 

Idaho , 

Montana 

New  Mexico 

Ftah 

Washington 

Wyoming 


Average. 


Com. 


Bush* 
els. 


Price 

per 

bushel 


34.7 
33.2 
33.2 
34.0 
30.4 
31.0 
30.1 
32.0 
31.0 
18.5 
21.8 
15.2 
12.5 

9.2 
10.8 

9.5 
13.0 
13.5 
12.7 
16.1 
18.5 
20.3 
20.0 
22.1 
30.0 
28.0 
29.0 
30.0 
24.6 
33.5 
34.5 
33.0 
36.9 
37.7 
30.0 
27.8 
2.5.  3 
28.1 
21.1 
30.0 
19.8 
25.3 
20.1 
21.7 
32.7 


•fo 


75 
76 
65 
7J 
78 
05 
60 
54 
52 
43 
48 
56 
60 
68 
70 
80 
61 
62 
67 
62 
54 
45 
56 
43 
41 
40 
34 
31 
34 
33 
23 
26 
22 
18 
60 
62 
68 
65 
67 
30 
75 
75 
68 
70 
76 


Wheat. 


BuAh- 
els. 


Rye. 


^^<^    Bush- 


pei-    I 
busheLi 


els. 


15.0 
14.7 
16.8 
17.8 


n  25 
1  2U 
1  05 
1  12 


16.4 

16.5 

13.0 

13.  G 

10.  U 

12.8 

8.0 

6.1 

6.1 

6.4 


00 
85 
UU 
80 
85 
83 
8U 
89 
05 
05 


6.0 
5.0 


10.0 
7.6 
7.0 
10.5 
10.6 
15.3 
16.5 
12.5 
11.0 
14.0 
15.0 
12.0 
11.8 
16.5 
14.5 
13.2 
18.0 
18.9 
20.0 
13.4 
14.5 
18.9 
18.0 
13.6 
18.0 
12.6 
16.0 


1  00 
1  00 


25.8 


35.7  :  13.0 


87 
93 
75 
80 
74 
76 
74 
67 
63 
60 
50 
55 
62 
45 
42 
72 
48 
00 
56 
75 
46 
72 
70 
90 
82 
60 
73 


13.3 

9.1 

13.8 

15.5 

11.  5 

12.0 

11.1 

9.9 

10.1 

8.2 

n.o 

6.3 
5.6 
3.9 
5.4 


Price 

lM*r 

bushel. 


Oats. 


Larlty. 


Bush- 
els. 


6.4 
6.0 
6.3 
10.0 
6.7 
6.8 
8.6 

as 

8.9 
10.2 
10.0 
16.2 
14.1 
14.8 
11.6 
11.7 
17.2 
16.3 
10.3 
16.4 


17.8 


20.  3* 
13.0 


10.5 
16.8 


$0  90 
88 
71 
81 
75 
72 
63 
67 
64 
65 
65 
67 
80 
L  00 
L  20 


26 
20 
20 
68 
05 
70 
76 
60 
56 
57 
54 
47 
46 
39 
38 
50 
35 
82 
68 
06 


00 


87 
40 


00 
05 


64.  5       12. 2 


51.9 


29.0 

32.5 

35.0 

3U.4 

27.4 

29.6 

30.0 

21.1 

27.9 

23.4 

l&O 

10.3 

7.6 

9.0 

8.9 

9.4 

12.4 

a8 

1L6 
22.0 
15.5 
18.5 
17.0 

28.0 
33.4 
30.0 
32.8 
33.5 
35.2 
36.7 
26.7 
35.0 
33.7 
27.0 
28.0 
31.0 
35.0 


Price 

per    . 
bushel. 


Busb- 
el«. 


87.5 
30.0 
33.5 
20.0 
24.9 
34.9 
30.0 


27.4 


$0  43 
45 
40 
46 
47 
42 
35 
37 
35 
35 
35 
42 
46 
f>0 
57 
GO 
65 
67 
68 
42 
45 
42 
80 
35 
20 
29 
27 
23 
24 
20 
20 
25 
22 
19 
3d 
30 
58 
40 


21.8 
20.8 
23.1 
23.1 
24.3 
22.2 
22.  S 
1.5.7 
21.4 


Pri 

biu 

10 


27.8 
14.6 
11.2 
14.9 
IS.  2 


10.8 


15.8 


23  I 

43  = 

35 

42 

85 

35 

40 


28 


14.9 

19.4 

22.3 

2&7i 

2!.  6  ! 

2LG. 

23.6 

23.2. 

24. 2  i 

22.3 

21.6 

25.7 

21.0 

23.6 

35.9 

28.1 

29.5 

19.4 

26.8 

28.9 

84.6 

1916 

23.6 

26L4 


23.5 


States  and  Terri- 
tories. 


Buckwheat. 


Maine 

New  Hampshire. 

Vermont 

MasKftchnsetts. . . 
Rhode  Island.... 

Connecticut 

New  York 

Tew  Jersey 

..Pennsylvania 

Delaware. ....... 

jlaryland 

■''irginla 

iorth  Carolina... 
>outh  Caruliua... 


rio 


Bnsb- 
els. 


17.0 
16.4 
16.9 
16.1 

7.9 
12.1 
13.8 
12.7 
12.4 
16.0 
12.6 
12.4 

8.8 


Price 

per 

bushel. 


$0  66 
•60 
65 
80 
80 
70 
56 
65 
58 
55 
70 
70 
70 


Potatoes. 


Hay. 


Bush- 
els. 


97 
95 

98 
93 
99 
81 
94 
86 
85 
67 
70 
60 
63 
60 


Price 

per 

bushel. 


$0  46 
46 
38 
65 
70 
00 
39 
55 
39 
56 
50 
55 
.W 
80 
^  04 


I 


Tons. 


.95 

.95 
LOO 

.90 
LOO 

.80 
LIO 
L20 
L20 
LOO 
LIO 
1.30 
1.30  , 
L30  , 
L30  I 


Price 
per 
ton. 


$12  25 

13  00 
12  00 
17  50 
17  30 
17  00 
12  50 

14  75 
12  00 
14  00 
12  95 

12  00 
10  GO 
12.70 

13  30 


Tobacco. 

Cotti 

Ponnds. 

Prioe 

per 

poand. 

Biks. 

Gmtf. 

1,417 

11.8 

L361 

12.2 

1  176 

12.4 
12.0 

1  515 

1  314 

10.5 

748 
667 
Ml 

7.8 

7.4 

1L5 

. .■ ••  •  • 
.20 
.88 
.30 

if7l 

a 
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owing  the  average  yxe^d  per  acre  and  the  price  per  Imshelf  pound,  or  ton,  of  farm 

products  for  the  year  lc84 — Coutiuued. 


knd   Terri- 
nea. 


BuckwLeat. 


)i 


^'inla 


ico. 
on  . 


rage 


Bush- 
els. 


Price 

per 

'  busheLI 


6.2 

$0  68 

8.6 

72 

9.8 

70 

as 

70 

13.2 

60 

9.3 

67 

9.6 

67 

8.9 

51 

10.7 

55 

10.5 

57 

11.6 

60 

11.7 

G3 

11.3 

55 

23.0 

60 

16.0 

60 

10.9 


63 


12.6 


58.9 


Potatoes. 


Hay. 


Bnsh. 

ela. 


Price  ! 
per     Tons, 
busliel. 


90 

$1  10 

70 

I  00 

72 

87 

78 

84 

65 

95 

72 

05 

62 

50 

72 

52 

73 

40 

75 

42 

90 

25 

76 

35 

79 

34 

90 

26 

91 

27 

91 

28 

85 

33 

87 

45 

91 

29 

95 

60 

110 

30 

80 

70 

90 

60 

55 

75 

95 

32 

105 

55 

105 

56 

69 

80 

100 

33 

120 

30 

95 

60 

85.8 

39.6 

1.30 
1.20 
1.30 
1.30 
1.20 
1.30 
1.20 
1.10 
1.30 
1.30 
1.40 
1.40 
1.40 
1.30 
1.40 
1.'40 
1.30 
1.30 
1.30 
1.50 
1.50 
1.30 
1.30 
1.20 
1.40 
1.20 
1.00 
1.30 
1.40 
1.50 
1.30 


L26 


Price 
per 
ton. 


$10  00 
13  40 
12  35 

11  00 
10  25 

12  75 
12  00 
10  00 

9  75 
10  00 
9  75 
7  30 
•  6  24 
6  20 
4 
4 


43 
20 


6  30 


23 

48 


10  31 

10  00 

8  30 

12  00 

13  50 
3  70 

13  00 
13  00 
13  50 
6  50 
0  35 
12  50 


8  17 


Tobacco. 


Pounds. 


608 
697 
565 
756 
81G 


727 
688 
979 


978 


>  426 


747.2 


Price 

per 

pound. 


Cents, 


7.5 
7.0 
9.6 
7.5 
7.2 


6.7 

7.0 

10.2 


7.0 


12.0 


Cotton. 


Bales. 


8.2 


.21 
.24 
.37 
.53 
.31 
.42 
.38 


.33 


Price 

per 

pound. 


Oenti. 
•9.1 
9.3 
9.H 
9.2 
9.0 
U.2 
9.3 


0.2 


*  Upland  only. 
le  shoidng  the  average  cash  value  per  acre  of  farm  products  for  the  year  1884. 


ITer- 


Com.     Wheat.     Eye. 


1 

*  •  •  •  •  •  • 

$26  02 

pshire 

25  21 

21  55 

setts.. 

24  48 

ftnd... 

23  73 

ot 

20  16 

L  ...... 

18  05 

By 

17  28 

mia. .. 

16  11 

7  97 

10  47 

8  52 

olina . . 

7  50 

olina.. 

6  27 

7  58 

7  60 

7  93 

»i 

8  37 

8  52 

9  96 

9  97 

> 

9  11 

{inia.. 

11  22 

9  49 

• ••*• • • 

12  30 

11  20 

086 

Oats.   I  Barley.  ^^^^  Potatoes. 


$18  74 

$11  96 

17  67  ; 

7  97 

17  59  ! 

9  83 

19  89 ; 

12  58 

8  66 

16  42 

8  65 

14  01 

6  98 

11  70 

6  63 

,  11  67 

6  44 

9  03 

5  31 

10  63 

7  12 

6  41 

4  24 

5  39 

4  48 

6  39 

3  86 

6  74 

6  42 

1   6  02 

6  81 

I   4  95 

7  14 

1 

7  62 

8  69 

7  24 

7  06 

7  00 

5  23 

4  05 

8  39 

6  34 

7  81 

5  27 

'  11  47 

4  97 

12  21 

5  82 

1   8  35  i 

5  42 

$12  47 
14  61 
14  01 
13  69 
12  80 
12  45 
10  50 

7  81 
9  78 

8  20 
6  30 


4 
3 
4 
5 
5 


34 
44 
50 
09 
64 


6  80 

4  99 
6  67 
9  24 
6  98 

5  67 

6  62 
0  44 

8  12 

9  70 
8  10 


$15  88 
15  42 

15  46 
10  63 
20  87 

16  61 
14  83 
10  71 
14  15 


19  44 
10  23 
10  63 
14  85 
13  87 


11  86 


11  08 


10  75 
14  55 
13  37 
16  29 
12  34 
12  30 


$9  35 

9  85 

10  95 

12  92 

6  35 
8  46 

7  72 

8  26 

7  18 

8  81 
8  85 
8  65 
6  13 


4  23 
6  22 
6  86 
97 
90 


5 
7 


6  26 


$44  62 
43  70 

37  24 
GO  45 
69  29 
48  60 

38  66 

47  30 

33  15 
31  91 

34  99 

33  00 

34  66 

48  11 

69  71 
99  10 

70  04 
62  64 
65  48 
61  75 
46  82 
31  00 
37  44 
29  20 
31  50 
22  50 
26  60 


Hay. 


$11  64 
12  35 

12  00 
15  75 
17  30 

13  60 

13  75 
17  70 

14  40 
14  00 

14  24 

15  60 

13  78 

15  88 
17  29 
24  67 

16  08 
16  06 

14  30 
12  30 
16  57 
14  40 

11  00 

12  68 

13  00 
13  65 
10  22 


Tobacco. 


$167  17 


166  02 


145  79 
181  85 


137  93 


Cot- 
ton. 


54  67 
49  38 
57  60 


38  14 
48  78 
54  21 
56  68 
58  73 


$12  83 
16  65 
12  95 
11  88 
11  76 
10  90 

16  48 
23  22 
14  23 
18  82 

17  35 


48  73 
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Table  $howing  the  average  oaeh  value  per  acre  of  farm  prodMoU  for  ike  ffear  1884— CSontM 


States  and  Ter- 
ritoi-iea. 

Com. 

Wheat 

Bye. 

Oats. 

Barley. 

Book- 
wheat. 

Potatoes. 

Hay. 

Tobsoee. 

Got. 

ton. 

niinoia 

$9  30 
8  35 

11  06 
793 
8  58 

8  12 
6  79 

18  00 
17  26 

17  20 

18  24 
14  11 

9  00 

14  84 
18  98 
18  69 

15  17 
24  53 

$7  31 

8  40 
7  50 

6  60 

7  30 

7  43 
6  10 

9  60 

8  64 
18  86 

11  20 

10  04 

6  67 

13  58 

12  60 
12  23 

14  75 

7  57 

11  71 

$7  62 
6  37 
5  79 

4  40 

5  87 

6  01 
5  21 

7  02 
10  69 

"i6"58* 

$7  55 
804 
7  04 
733 

6  67 

7  70 
0  40 

10  26 

840 

18  53 

14  00 

$11  99 

10  90 
8  47 

7  81 
12  06 

8  40 
6  05 

12  26 
16  88 
22  47 

16  K{ 
10  08 

0  0] 

17  a2 
20  76 

18  66 

10  58 

11  80 

$6  46 

4  56 

5  80 
596 

6  98 

7  35 
620 

13  78 
963 

"*6*87* 


$20  80 

23  40 

24  57 

25  48 
28  05 
39  15 
20  39 
57  00 
33  01 
55  97 

54  03 
41  31 
30  40 

57  75  , 

58  80 

55  20 
82  00 
80  00 
50  87 

$8  74 
806 
020 
5  67 
8  19 
550  ' 
452  . 
15  47 
15  00 
10  79  . 
15  60  ; 
10  20  , 
0  18 
15  00 
18  00 
17  85 

9  10 ; 

14  03  • 
10  25 

$48  IS 
90  89 

'WiSi.'ODBin 

MinnpAntft 

■••••« 

Iowa ............ 

liissouri 

Kansas ......... 

74  81 

>  ai8 

Nebraska 

California 

Orezon ......... . 

KoTsda 

Colorado 

A rizona .... .... 

Dakoto 

Idaho  

7  51 
5  21 

"i'io* 

10  94 


s'cii' 

12  80 

11  71 
8  41 
8  71 

12  22 
12  00 

M»- 

Montana 

NewHexico.... 
Utah 

Washington .... 
^^vomlnff 



Average . . 

9  10 

8  88 

6  34 

758 

1141 

746 

34  00 

10  27 

00  91 

UM 

A  general  summary  showing  the  estimated  quantitieSf  number  of  aorat,  and  aggregaU  mIm 

^of  the  crops  of  the  farm  in  1884. 


Products. 


Indian  eom .....bashels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes do... 


Total. 


Hav tons. 

Toftaoco • pounds. 

Cotton bales. 


Grand  total 


Quantity  pro- 
duoed. 


1,795,528,000 

612,705,000 

28.640,000 

583.628,000 

01, 203, 000 

11.110,000 

190, 042, 000 


Kamberof 
aorea. 


00,088»780 
89.475,885 

2,343,003 
21,300,917 

2.008,818 
879.408 

2,220.980 


Yska 


161,  ai,  A 

0.5«9^« 
75.«i» 


8,188,622,000!        188.518,740!      l,»9;0KkW 


48,470,460  < 

Gtl.604,000  I 

5,682,000  ; 


38, 571, 593 

724,608 

17,439.612 


195, 249, 619 


896,lllll> 
41,160,19 

258. 981.10 


l,954,ia;« 


Table  showing  the  average  yield  and  cash  value  per  acrOf  and  priee  per  unit  of  quanlUffif 

farm  products  for  the  year  1884. 


Products. 


Averaee  ^J.?J^?!l  Average 
P*^*<^^«-  quantity.' P«' •«»*•, 


Indian  com.biidhelR. 

Wheat «lo — 

Rye do 

Oats....... do.... 

Barley do — 


•jr..  H 
i».o 

12.2 
27.4 
23.5 


$0  :$.").  7 

G4.  n 

51.0 
•-•8.  0 
48.7 


$0  10 


8 
6 


:i8 
34 
7  68 
11  41 


Products. 


ATsraoe  ^^"erage 

_i:r!L-     nait  ox 
per  acre.  ^,^uMtXtj. 


I 


Buck  \v  heat .  bushels. 

PotstueM do  .. 

Hay tons..' 

Tobacco . .  .pounds. . 
Cotton bales..: 


12.6 

$0  58.9  ' 

85.8 

88.6  1 

1.20 

8  17      1 

747.2 

8.2  ; 

.38 

•9.2  , 

TSlSB 

per  sera 


•7« 

MIO 

10  tr 

60N 
14  51 


*  Per  pound. 
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f  ttu  MdMofcd  MNMte-  4^  aii(M«It  Ml  /imt,  fMcI  mTm  q^  M<A  MM,  Mrf 
aMnvejvtei^  jMKarjF)  1886. 


Hmm*. 

UulM.        ' 

TarritorlM. 

KniDbn. 

price. 

T»lli«. 

KuBb«. 

*S2" 

Tola*. 

•l,Ml 

41 

•as 

m.H4 

is 
ill 

Ul.Wt 

as 

'■iSlg 

is 
ss 

1 

■as 

si 

as 

ftwin 

HIM 

II 

atn 

»18 
S3  M 
IttSl 
7t  03 
7JIM 
SN  9» 

40  SB 

TOW 

«>« 
ten 

«0M 

ttS 

75  M 
MM 

ii 

<0  75 

iem 

11 

87  «« 

41  .-« 

tS8« 

•iiSSi 

(i,au,M 

Iffiffl 

3,11<.7» 

h,b*s.:tb 

Si 

5,fln,o» 

ii 

fi!ue[3U 

■!:S:Si 

l>.Mt.TM 

»,m.Tii 
35,e7«.Bit 

78,Ma^i3i 

w.on.Mi 

M,T»«.«» 

M4 

tK43l 

mrt 

4S! 

J4,S4a 

70,411 
\4t.H» 

ili.m 

-J 

]U,M1 

s4;m) 

IK  no 

■J7;4i4 
■IS 

ii  w 

tl  W  1 

11  m' 

II 

eta 

■ss 

ai  ao 
M  u 
WW 

MD4 
70  U 

5S 

woi 

'Si! 

Sf  TO 

nar 

ii 

MSI 

sii 

TIM 

4S  IB 

WW  1 

1,4.'>M>« 
11:831477 

IS,  mo.  DM 

2,M9,»4 
I.J»,719 

M,ta7 

1ft  467 

1? 

030 
M 

74(( 

f.SS 

s,«H,ueD 

4ST.0a 
T4:«M 

tlS,MO 

"Stm 

S3  M    ic  m  OUT 


Oko  ud  otbar  Mitto. 


rtriltoriM. 

dumber. 

^'i^^!" 

VllDO. 

VoBbar. 

^sr 

Td... 

S":::::::::.:'. 

1S3,T» 
MLIM 

isi 

ni.ooa 

1.S41,1M 

i;i 

t33M 

20  00 
3S00 
M50 

33  00 

a.ii«^sis 

4,l«t.m8 

sa.t3T,i» 
a.M4,4» 

iS:S 

as 

1!S 

is 

MM 

Ii 

ii 

:::'■■:::*.::::: 
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Table  almmng  Ihe  estimated  sumber  ef  ammaU  on  /arm*,  ^-c. — Continued. 


Strath  CuoUu  -  ■ 

Gearida 

Florfl» 


Ki.i3M.in 

lB.70in6 

20  83     10.^12,  sie 

»,£()G,Mt 

18,Ml,«»i 

s!  921, 106 
1,920,  lis 
<M,»Dt> 

408.  B2B 

3.  la.  110 

KH.B4D 

020.000 


iadiui  lerritaiy  ■ . . 
ToUl 


29  70  I    lUMS.OI 


Statei  snd  TeTritoiiu, 


MUne. 

New  Gampehlr 

Muucbiiaeiia! 
libode  Islaoil.. 
Connwtiuut  ... 

:n-b»Tui1e 

NewJfraey... 

ilirj-lfludl',!!!. 

Vlriiinln ■ 

Korih  Cuoliiia 
Soiitlipinillnii 

Alubmiik 

Mlululppi-.-. 
LohIhIuul 

TilaiieMea'''... 
WeetVirginto. 
SentaeXy  — 
Ohio 

UlcblKBD ' 


SiS.«H 


637.  U5 

050,761 

4.ooo,uas 

2,304,17* 


28B,iMi 

71,  *W 

7W™ 

I    2,  soil  lU 
4,0M«1 


fclM.6 

tl.«lll 
■.ml 


Bcporto 

PRICE  OF  BEEVES  IN  CHICAGO.            PUTE  1  1 

|«,6 

.877 

1878 

187, 

1880 

1881 

188a 

1883 

I884 

,8»5 

886  lU 

J 

7    71:. 

"//V 

bn. 

fi 

fiS* 

•■IB 

/^ 

X^|, 

5 

/ 

1, 

4 

■<nm 

jaiP 

= 

i 
1 

7 

C/i 

ol(^ 

f 

« 

-^^ 

\ 

S 

*in 

K 

^ 

/ 

\ 

4 

4Htj 

^ 

30^ 

0m» 

3 

• 

8 
I 

7 

G,, 

or/ 

6 

agi 

s 

5 

iD" 

#!« 

4 

ii 'm 

ka 

(tlni 

pp 

3 

**l 

i 
8 

S 

7 

M 

■rfi, 

■m 

6 

5 

riri 

^ 

4 

m 

If 

iii 

III 

Ill 

B*' 

N 

3 

mtc 

»ms 

jlP 

— 
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tkowing  the  esiimaUd  number  ofanimdh  an  farms,  j-o, — Contiiined. 


TerritorieA. 


Sheep. 


Xomber. 


Ayerage 
price. 


1. 338, 623 
838,143 
373,804 

5, 892.  911 

2,519,950 
423,885 

1, 185,  942 
853,385 
183,820 
191,250 
625,000 

5, 410,  944 
620, 730 
53;{,  871 
609,960 


$1  70 


Yalne. 


1 

2 

1 

1 

1 

1 

1 

2 

2 
o 

1 
2 
2 
2 


93 
11 
89 
61 
92 
86 
90 
39 
30 
40 
64 
12 
38 
08 


$2,396,135 
1, 617, 616 

788,916 

11, 137, 602 

4, 057, 1*20 

813,  859 
2, 205, 852 
1, 621, 337 

439.330 

439,875 
1,537,500 
8,  873,  948 
1, 315,  948 
1, 270, 623 
1,  268,  717 


Hogs. 


Number. 


4, 210, 103 

2,208,011 

1, 679, 200 

978,665 

187.843 

14,256 

14,193 

9,853 

177,990 

26,762 

19, 298 

24.988 

26.242 

63,599 


Average 
prices 


$4  02 
tf  10 
6  25 

5  80 
3  76 

6  73 
8  93 


6 
5 


30 
78 


0  00 
9  80 
7  10 
9  28 
7  70 


50, 360,  243 


2  14    107,960,650     45.142,657 


5  02 


Valae. 


$16,024,076 

13,673.150 

10,495.000 

5, 676, 257 

706,290 

95,043 

126,743 

62,074 

1,028.782 

840,858 

180.120 

1T7, 415 

248.526 

489,712 


228,401,683 


n      of  farm  animals  are  made  In  January  of  each  year,  in 
:e  prices  by  counties  are  returned,  and  changes  in  nam- 
lily  estimated  percentages,  which  are  consolidated  into 
I  oi  numbers  and  averages  of  prices  for  each  State  and  Ter- 
es and  numbers,  as  returned  in  January,  1886,  see  tables  in 
with  the  crops  of  1885,  at  the  close  of  this  report. 

MAEKET  PEICES  OF  CATTLE. 

Prices  of  beeves  in  Chicago. 

6  of  beef  cattle  reached  the  highest  point  in  1882,  when,  on 
June,  in  Chicago,  "extra  beeves^  sold  at  from  $9.15  to  $9.40 
of  live  weight,  and  "choice"  were  quoted  at  $8.65  to  $8.90. 
■y  1, 1879,  when  the  upward  course  of  meat  values  began,  the 
the  same  grades  were,  respectively,  $4.60  to  $5.00  and  $4.10 

awing  table  presents  the  record  of  prices  on  the  1st  day  ol 
or  the  last  eleven  years : 


Yews. 

Extra. 

Choice. 

Good. 

Medium. 

$5  25  to  $5  75 
5  00    550 
4  50    4  00 
4  10    4  35 
4  60    4  75 

4  85    5  40 

5  85    6  35 

5  80    6  10 

6  30    6  40 
6  25    6  60 
4  30    5  00 

$4  50  to  $5  10 
4  50    4  80 
4  00    440 
3  60    4  00 

• 

$4  00  to  $4  50 
3  80    4  40 

$5  15  to  $5  40 

4  60    5  00 

5  00    5  25 

5  75    6  26 

6  50    6  85 

6  25    6  50 

7  00    7  25 
6  65    6  85 
5  17    5  70 

3  50    3  85 

8  00    3  50 

*3  60    4  40 

*3  75    4  06 

4  50    5  16 

5  40    5  70 

6  00    6  25 
5  75    G  10 
8  85    4  55 

i  40    6  00 

4  50    5  00 

5  00    5  60 

3  50    4  15 

*  Oood  to  medium  includes  two  grades. 

January  1, 1884,  was  higher  than  at  the  beginning  of  any 
the  series.    There  was  little  variation  during  1884,  the 
.50  in  February  and  $6.60  in  May  for  "extra." 

-^85 
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Price  of  Chicago  hoecn,  1885. 


Months. 


Jannary... 
February.. 

Maroh 

April 

May 

June 

July 

August . . . . 
September. 
October  — 
November . 
December  . 


Bxtra. 


$6 
6 
6 
6 
5 
5 
« 
5 

6 
5 
5 


86  to 

60 
76 
00 
40 
75 
00 
25 
90 
00 
00 
75 


$6 
8 
6 
5 
6 
6 
6 
5 
8 
8 
5 
8 


85 

60 

:o 

76 
75 
85 
20 
90 
00 
05 
80 
00 


Choice. 


•8 

8 

4 

6 
5 
6 
4 
5 
5 
5 
5 


26 
00 

76 
60 
60 
00 
26 
60 
80 
10 
36 


to 


$6 
8 
6 
6 
5 
6 
6 
6 
5 
6 
5 
6 


80 

40 

76 

00 

60 

86 

70 

50 

80 

871 

55 

70 


Good. 


$8 

6 

4 
4 
5 
8 
4 
4 
6 
6 
4 
4 


76  to 

40 

75 

75 

25 

26 

80 

00 

00 

00 

20 

40 


$6 
6 
6 
5 
6 
6 
6 
6 
6 

5 
5 


10 
90 
25 
00 
40 
40 
26 
00 
40 
50 
00 
20 


Modi 


$5  001 
435 
425 
425 
485 
4  90 
8  UU 
400 
890 
4  00 
310 
840 


The  movement  to  which  these  prices  refer  is  as  follows : 


Seceipts. 


Cattle number.. I  1,906,618 

Calves do I  88.800 

Hogs do j  «i 087,886 

Sheep do 1,008,808 

Horses do 10,880 


Shi 


iVtoM  of  eatile  in  Kanttu  City,  1885. 


Months. 


January . . 
Fcbmary  . 

March 

April 

May 

June 

July 

August . . . 
September 
October  ... 
November. 
December. 


Native  cows. 


$2  50  to  $3 


2  60 
8  26 


2 
8 


86 
00 


a  66 


2 
2 
2 
2 
2 
2 


50 
25 
00 
00 
00 
26 


8 


60 
60 


8  76 


4 

4 
4 
4 
4 
3 
3 
2 
8 


26 
00 
86 

00 
00 
86 
00 
80 
26 


Native  steers. 


$8  60  to  $4 

4 


4 
4 
8 
4 
8 
4 


26 
10 
00 

40 
26 
16 


880 
8  46 


4 
4 
4 
4 
4 
4 
3 
2 
4 


26 
00 
86 
60 
68 
86 
90 
26 
96 
50 
80 


IXatives 


3  86 


$4 
4 

4 
4 
4 
4 
6 
4 
4 
4 
4 
3 


35 

70 

32i 

16 

80 

65 

OU 

SO 

25 

25 

85 

76 


SWINE  BREEDING  IN  AMBEICA. 


The  swiDe-breediDg  industry  is  a  very  important  branch  of  Amt 
agriculture.  The  num  bers  in  summer  are  in  recent  years  abont  43,0 
to  45,000,000,  or  four-fifths  as  many  as  the  inhabitants  of  the  I 
States,  and  the  number  annually  slaughtered  are  now  aboat2S,0 
which  is  less  by  1,000,000  or  2,000,000  than  four  years  ago.  The  i 
tatioD  has  declined  to  the  extent  ot  2,000,000  in  that  time. 

While  the  numbers  are  about  80  to  100  of  the  population  ii 
country,  the  enumeration  in  Europe  gives  only  about  15  to  100  of 
lation.  This  shows  how  relatively  small  is  the  European  consum 
how  easily  the  supply  may  become  a  glut,  and  how  seriously  an  in 
of  production  in  those  countries  may  affect  the  demand  for  Am 
pork. 


Rppon  of  t 
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wing  table  shows  tbe  nambers  of  swine  in  Earopean  oouu- 


■to» 

rem. 

Bwlna. 

CoantrtM. 

Trnm. 

Swine. 

1880 
1880 

1881 
1880 
1883 
188* 
1«M 
1881 

lesi 

'Si 

2, 581,  Ml 

i.au«,iu5 
no,  an 

1,103,810 

1BS3 

IBT7 
ISK 

1880 

I8K! 

wa,ei8 

A37.D00 

KK 

S«Bd™ 

aordinai?  increase  of  oar  exportation  in  the  last  half  of  the 
n  1871  to  1880  was  due  to  the  harvest  foilares  of  that  period 
and  the  oniformly  large  com  crops  of  this  country.  The  re- 
greater  aggregate  valne  of  exports  in  five  years  than  in  the 
from  1821  to  1870.    The  exhibit  is  as  follows : 

tktm  tff  ei^orti  Iff  \ogi  and  Jtog  prodteti,  fty  itoadm,  ISSl  to  IS81. 


UoUuv. 

Yttn. 

—  II   '- 

Qmlm. 

1,>M.11« 
1.35T,«M 

l>»I,42ft 
l,!«S,6ee 

t;  315!  MS 
16,077,808 

71U1 

2,«ii.a88 

3,S8a,tAt 
8M8^ 
7,5S0;»8T 

*e,Boa.88» 

1881 

UIMTM 

IS::::::::::;:::. 

111.  :^;  808 

?Fs 

IS,  -igu.  tuO 

T  1>1 

1,.-i(|].4tt 
i,7W,IX)l 

tii 
1:S:3 

l.B94,»91 

4,3«8.ais 

ll.B07.lfla 
12,770, 5M 
li.M7.Azil 

loiaaslsia 

c2,o«:,j» 

Si'JSS 

assa 

a -;;;::;!■:■■■ 

t&Hl,74I 

»o.m.*M 

*  Ifat  InolBdlng  lion  •  U'"  mlm»]t  not  being  wpuatdy  gina. 

jst  twenty  years  in  this  long  period  the  advance  was  slow, 
3  aggregate  value  in  no  year  fell  below  $1,000,000.  A  marked 
m  is  observed  in  the  latter  part  of  the  third  decade,  followed 
rary  retrograde,  and  that  by  a  few  years  of  larger  exporta- 
)  fourth.  In  tbe  last  twenty  years,  however,  the  development 
ttion  has  been  ptiuuomenal. 

"e     inual  exportation  for  tweiuy-flve  years,  incloding bogs 

i       <     ts,  has  been  530,000,000  pounds.    If  200  poonds  be 

tve     ^  cured  product  of  a  hog,  as  it  is  very  neurly,  the 

it  of  hogs  for  exportation  has  beeD  3^660,000,    Ib« 
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annaal  home  conBiimption  of  pork  prodncts  doiiiig  the  Bame  p 
averaged  3,000,000,000  pounds,  as  an  inTestigation  of  the  mos 
liensive  data  relating  to  the  subject  shows.  This  makes  Uu 
production  of  twenty-five  years  3,530,000,000,  of  which  the  ex 
has  been  16  per  cent.  The  present  consnmjjtiou,  at  70  pound 
inhabitant,  is  about  4,000,000,000.  To  avoid  error,  as  to  thi 
alanghtered,  it  should  be  observed  that  the  average  weight 
slaughtered  by  farmers  is  much  less  than  that  of  the  pack< 
average  weight  of  all  swine  slaughtered  is  estimated  at  { 
pounds. 

In  the  table  of  products  exported  during  the  last  twenty-: 
the  flnctoation  in  prices  is  remarkable.  As  a  rule,  the  lower 
the  larger  the  quantity  exported. 

Quantity  of  products  a^orUd. 


S3S 

JddbW- 

LlTBboga. 

Bacon  ud  b^wt. 

Lord. 

Pi 

Mnmber. 

PriM 

FfiondB. 

Price 
pKd. 

Pooiidi. 

Prieo 
per 
ponnO. 

Fxuidi 

SS:::::: 

IMS 

IBM 

IMS 

lew 

IS:::::; 

<«3 

iZ 

P06 

mis 

to,!W,20T 
M1,212,7M 
218.  L>43.flM 
110.gBe,44fl 

4S.«K).712 

asfts 

43,(>M,0fl4 

5S:S:IS 

71.Wfl,SM 
HB.Idi.  143 
395.381.737 
347,  406,  iD5 
M0.2BB,S48 
3n.  730,  IB 
460,057,148 
SIS2.iU.Sil 

340.  MS,  mo 

400,127.119 

u'.i 

22.  D 

a!  a 

8.) 
1L4 

7.0 
8.7 
S.2 

lT,M8.n] 
118.ST8.307 

lfi^^3fl.sH 

64,5BS,«ai 

80,037.207 

iM,«iii,BBa 

is«:p:B39 

334,718.474 
265. 0»4. 710 
K3.21S.33S 

Cnu. 
JO.! 
1<L8 

it!  8 

'Si 

8.1 
18.7 
11.1 
10.  B 

8.8 

7.* 
9.1 

».i 

r 

S::::: 
S:::::; 

]|;:::: 

JBSl!""' 

1SB2 

3883 

JK:::::: 

T  DO 

T  M 
10  25 

10  74 

1 

Tl 

'2     ' 

TDlnl.. 

W2,38a    

7,1»I,MP,84S    4,4ia,fl54.W3 

1,444         1 

inoludlng  424.103  poonds  of  ftMhpork. 


THE  WHEAT  DISTBIBUTIOK. 

The  wheat  crop  of  1884  was  about  five  times  as  large  as  tb 
1850.  The  prodaction  of  wheat  has  increased  daTYos  this  perio 
twice  as  fast  as  population.  It  has  been  atimulated  oy  thieepi 
causes:  ^1)  The  possession  of  large  areas  of  fTea\iAands,ea(41y 
into  cultivation;  (2)  the  extension  of  ralVcoad  oonatroettoa; ' 
lecently)  a  period  of  several  years  of  poor  cxo^  in.'  em  Sv 
the  TAtiizn  of  ocoostomed  European  yielc^a  ^^  ^     ' 
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»n  declined  in  consequence,  the  markets  were  surfeited,  prices 
lucedy  and  farmers  wondered  what  was  the  matter  with  the  wheat 

xpected  has  arrived.  The  prediction  has  been  fulfilled.  Wheat 
L885  at  the  lowest  figure  in  England  for  one  hundred  and  twenty- 
>rs.  Ten  years  ago  the  farmers  were  told,  in  Department  reports, 
erproduction  and  low  prices  were  inevitable,  unless  more  promi- 
hould  be  given  to  other  crops.  Eighteen  years  ago,  in  the  sta- 
report  for  October,  it  was  said  of  the  Northwest :  "  Cattle  ai*e 
price,  horses  very'  high,  milk  is  scarce,  and  butter  sometimes 
m,  while  straw-stacks  are  burning,  and  the  wheat  at  the  mercy 
olators  and  the  railroads,  and  bringing  high  prices  only  under 
3e  of  God  upon  foreign  wheat  fields,  and  when  foreign  nations 
[anger  of  famine,  and  even  then  but  a  moiety  of  the  supply  comes 
is  country.'' 

much  ?  From  1826  to  1860  the  average  export  in  wheat  and  flour 
88,012  bushels  annually.  For  eight  years  after  that  date,  under 
lulus  of  the  premium  on  gold,  the  average  rose  to  36,569,985 
.  Then  the  deficient  European  harvests  of  later  years  gave  ex- 
enlarged  breadth  of  our  wheat  fields,  till  the  exportation  reached 
^14  bushels  in  1880-'81,  the  largest  year's  shipment,  followed  in 
four  years  by  a  greatly  reduced  movement,  an  average  reduc- 
$8,000,000  bushels,  and  the  demoralization  of  prices,  farmers  still 
ig  the  area  of  wheat,  heedless  of  the  warning  from  Europe, 
aain  factor  in  recent  heavy  exportation  has  been  a  series  of  par- 
p  failures  in  Western  Europe.  When  a  period  of  larger  yield 
;  ushered  in  an  era  of  reduced  importation.  There  are  two  pos- 
enues  of  relief  to  our  grain-growers :  a  famine  in  Europe,  or  a 
)n  of  acreage.  If  they  wait  for  the  former  low  prices  may  con- 
>me  years  longer. 

exportation  of  eight  years  past,  1,118,288,472  bushels,  is  nearly 
ae  as  for  the  entire  fifty-one  preceding  years,  which  equaled 
^8,673  bushels,  and  yet,  so  variable  is  the  demand,  that  the  annual 
ats  have  differed  90,000,000  bushels  in  two  years.  The  effect  of 
certainty  is  disastrous  to  all  calculations  of  price  and  profit ;  it 
talons,  in  producing  high  prices  for  some  of  our  heaviest  crops 
r  prices  for  some  of  the  worst  yields  on  record. 
b  years  ago,  as  a  result  of  careful  and  repeated  investigation  and 
3  of  local  distribution,  the  estimated  average  consumption  was 
fc  4§  bushels  per  annum.  Tlie  amonnt  used  for  seed  was  also 
d  by  investigation  by  counties,  and  added  to  the  consumption  for 

A  third  element  in  the  distribution  was  the  quantity  exported, 
bree  items  made  an  aggregate  only  10,000,000  bushels  less  than 
mate  of  the  year  1877.  It  is  a  bold  test  of  the  accuracy  of  these 
ncerning  distribution,  as  also  of  the  verity  of  our  annual  esti- 
>f  production,  to  apply  the  same  methods  and  ratios  to  the  com- 
of  production  and  distribution  of  the  subsequent  years  of  the 

It  can  scarcely  be  possible  that  error,  if  one  exists,  cither  in 
3  of  consumption,  or  the  annual  estimate  of  production,  will  fail 
itself  in  eight  years,  if  indeed  it  should  not  be  apparent  in  a 
I  .  The  estimates  are  made  in  advance  of  the  distribution,  and 
I  ^  knowledge  of  what  the  exportation  will  be,  and  by  methods 
f  I  onnected  with  the  facts  of  distribution. 
I  ng  table  shows  how  the  movement  of  wheat  tallies  with 

production,  the  food  supply  being  calculated  at  the  above 
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rate,  except  for  the  year  1881,  when  a  fourth  of  a  boghel  WM  ded 
for  lessened  oonsamption  undor  scarcity  and  bigh  prices : 


T..„. 

Prodnotion. 

For  food. 

ror««d. 

EiipocUtlm. 

Toui. 

aiM,lM.lM 
420,122,  MO 

498  MB  ties 
383,2§fl,0»(> 
SH,  IBS.  470 

411,  oas,  110 
«2:mM0 

S2B,3<rj.'as: 

M2.08B.BSS 

ags,  UB,  812 
2SS,  aoa,  000 

2C8:SDO«00 
!«,0«),l)« 

SwMi. 

40.Bll,«ia 
48.ie2,UI) 

OS,  215,173 

s),  770,  aia 

M.BS3,S8B 
SS,  268,230 

»0,  1«7,'bS9 

u7,«n,tH 

IBD,  B04, 1» 

^ 

TotJ 

a,5ffi,fiai.fl38 

I.B«6.IHW,101 

416, 730,  MJ 

l.UB.2aB,iS« 

i.*i 

M.K^.m 

»3,212.3M 

SHOW.  034 

18B.7§M*7 

'litboaUl'bt  undentaod  th*t  the flnortatiod  flfBr«*  liera  sItmi  tm  thdM  of  lfr7-11,l 
1,  UTT,  to  June  SB,  1EI7B,  thoM  eiporta  being  iterlTed  ■Imoit  •nclraly  fram  tbe  orop  hinaiti 
So  wltb  otbra  yau*.  Inaipsrlinreil  bnodlvn  nr  thup  flgiini  flcqucntly  cnnftM  tian  b 
laitaiiM,  tt  hu  bMn  repeated^  staled  that  1M,B2I,214  bnabala  ni  tbn  qnull^  eip«trt 
TUT  null  onip  of  I8B1.  3SB,a«!,0Bti  biubaU,  whan,  Id  ttet,  tbo  axport  ttom  IhM  mop  im  I 
boAata,  >  ndootloD  of  (>o.iw(i,Baa  biuheU. 

The  total  distribntioii  of  eight  years  on  this  boaia  Is  only  88,4 
less  than  the  aggregate  of  the  annual  estimates  for  the  ume 
The  minimam  siirplue  on  liand  at  the  end  of  a  crop  year,  visible  i 
visible,  is  rarely  lees  tliaii  50,(HHI,000,  and  the  maxininm  is  st 
over  100,000,U00.    Tbo  surplus  in  1885  is  much  larger  than  thai 
at  the  commencement  of  the  period  in  1877,  probably  as  n 
100,000,000,  or  30,000,000  more  than  Ht  the  beginning  of  the  pc 
eight  years,  Hccountiny  for  all  of  the  diH'erence  between  piodnctl 
distribntion  except  ^io, 000,000  bushels,  ii  barely  sufficient  aU<      i 
losses  by  flre,  shipwreck,  and  a  small  ainouut  fed  or  nsed  in  d      n 
If  consumption,  therefore,  requires  a  barrel  of  flour  pei      aam  i 
inhabitaut,  as  an  average,  though  the  qnantlty  varies  m  du        t  ] 
the  country,  there  is  not  a  bnshel  of  excess  in  these  estii  ff  j 

tdon.  !tTot  a  bushel  in  iiUowcd  for  spirits  or  other  manuu  rio 
or  for  feeding  of  doineKtic  uniuiHl»>.  The  estimates  are  tuorafo 
servative,  too  low  rather  than  too  liigli ;  and  any  lower  estimatH 
utterly  fail  to  account  for  the  &ots  of  distribntion. 

PEODUOTIOIT  AMD  EXPORTATION. 
The  production  of  ten  years,  1870  tn  1879,  inclusive,  average 
162,728  bushels,  including  flour  as  wlieiit.  The  increase  was 
mally  rapid  during  this  period,  under  the  pressure  of  the  exoe 
European  demand  of  its  later  years.  The  average  annual  expo 
wna  84,.')!)2,377  busltets,  the  last  year  of  the  period  showing 
double  the  annual  average  for  the  ten  years.  Daring  tlie  suet 
Hve  years,  18S0  lo  1884,  inclusive,  the  average  exirartatioQ  ww 
by  48.<)  per  cent.,  the  volume  rcacliiiig  the  high  figure  of  140j 
bushels.  The  production  for  this  period  averages  463,973,098  c 
The  accompanying  diagram  illustrates  this  great  advance. 

KPFKCT  OF    PRODUCT    OW   PRICE. 

Diagram  IV  illustrates  the  operation  of  the  law  of  supply  J 
mand,  by  comparing  the  yield  per  acre  (which  reprosenta  eamtt 
the  snpply)  with  the  farm  value  per  bushel  of  the  crop  of  ei 
&om  1880  to  1886,  inclusive.  It  is  curious  as  well  ad  BUggestii 
the  supply  is  increased  the  price  falls,  witJi  prompt  olKdTeDce 
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Repoit  of  the  Statistician,  Department  of  Agriculture,  1886. 

EFFECT  OF  QUANTITY  UPON  PRICES. 

PLATE  IV. 
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quantity.  A  glance  at  the  diagram  shows  clearly  this  fect^ 
3  of  wheat  very  strikingly,  as  a  very  low  yield  is  instantly  rift- 
>  by  a  high  valuation.  But  there  is  a  crossing  of  lines  and 
)f  figures  for  two  or  three  years  past  that  demand  explana- 
8  due  to  the  fact  that  the  changes  in  the  world's  supply,  in 
international  wheat  pool,  do  not  correspond  with  the  annual 
of  onr  <*Tops.  Thus  our  crop  of  1885  was  very  small,  while 
rate  supi)ly  of  the  world  was  large.  No  such  irregularities 
1  corn  or  oats,  because  the  foreign  demand  is  small  and  for- 
etition  ahnost  inoperative.  We  make  our  own  prices  for  corn 
while  Liverpool  has  much  to  do  with  the  price  of  wheat* 
ires  on  which  the  diagram  is  based  are  as  follows: 


Years. 


Com. 


I 


Is 


27.6 
18.6 
2i.6 
22.7 
2f>.8 
2&5 


i 


mi 

s| 

P4 


89.6 
68.6 
48.4 
42.4 
35.7 
38.0 


Wheat 


Is 


18.1 
10.2 
18.6 
11.6 
18.0 
10.4 


05.1 
119.8 
88.2 
91.0 
64.5 
77.1 


Oatt. 


I 


25.8 
24.7 
96.4 

28.1 
27.4 
27.2 


86.0 
46.4 

87.5 
88.0 
28.0 
88.0 


INCREASE  OP^  WHEAT  YIELD. 

)wing  Statement  is  from  a  letter  of  the  Statistician  to  Prof.  J.  P. 
f  Cornell  University,  in  response  to  inquiries  on  this  subject: 

>e  to  your  inqnirieH  I  may  give  a  few  facts  teuding  to  show  the  iDorease 
eld  of  wheat,  the  priucipal  fuod-graiu  of  countries  of  high  civnization.M 

progressive  and  scientitic  agriculture.  It  is  a  very  significant  fact  that 
•s  of  high  natural  fertility  of  virgin  soils  show  the  lowest  rates  of  yield, 
ils  of  countries,  long  cultivated  under  Ryst^niatio  and  enlightened  meth* 
iich  higher  returns.  Tliim  in  Australasia  the  rate  of  yield  is  about  12 
acre,  as  in  this  country.  In  India  the  average  is  about  9  bushels, 
t  Europr,  the  average  of  Russia  may  be  said  to  be  6  to  7  bushels,  prodaoed 
mltivation  in  the  rich  soils  of  the  l)lack-earth  belt  and  in  other  sections. 

of  the  valley  of  the  Danube  differs  little  from  the  average  yield  of  this 
he  average  of  Portugal  is  usually  placed  at  about  13  bushels, 
hen  a  series  of  good  wheat  seasons  had  been  enjoyed  in  Europe,  an  inter- 
.tistical  comniission  fixed  upon  the  following  average  rates  of  yield  for 
•ies  of  Europe  that  furuishetl  statiHleal  data  to  determine  them: 

Saxe- Weimar 17.2 

France 17.1 

Baden 16.9 

Wurtemborg 16.6 

Kouniauia 13.8 

Portugal 13.2 

Hungary 12.6 


n... 
urg 


29.9 
28.7 
27.9 
27.0 
24.  H 
23.3 
19.5 
17.8 


Irteenth  centnry,  according  to  J.  E.  Thorold  Rogers,  the  rate  of  yield, 
)le  and  not  accurately  determined,  was  not  thonsnt  to  exceed  a  quarter 
Arthur  Toung,  in  1770,  made  the  average  in  England  23  bnshels  per 
r  James  Caird,  in  1850,  26^  bushels.     Though  the  yield  is  given  in  the 
of  the  commission  at  29.9  bushels,  Sir  James  Caird,  in  1868,  thought  28 
"  ♦ihe  real  average.    There  was  a  large  yield  for  several  years  afterward, 
there  was  a  period  of  low  yield,  scarcely  equal  to  the  average  of  Ire- 
Is. 
,  .^oording  to  Alexander  Moreaa  de  Jonnes,  in  his  SiaiUHque  de  VAgr^ 
'ttiioe,  the  average  vield  was  8  hectoliters  per  hectare,  or  a  little  more 
•toper  acre.    In  1873,  over  11  bushels ;  in  1840,  14  bnshels.    It  may  be 
ihe  yield  per  acre  in  France  is  now  very  nearly  double  the  sate  two 
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bnndrM  yean  ago.    It  is  not  maoh  Ofvat  half*  oentary  ainoe  th«  average  nt 

passed  the  present  yield  in  this  aoautry. 

BTidenoe  from  Snaaia  is  not  very  explioit,  tboagh  its  tenor  U  faTorable 
inoreaBB  of  iat«  of  yield.  It  ba«  conditioiis  inucb  like  onr  own,  large  ai 
and  cheap  lands,  which  tend  to  prevent  rapid  chaJige  of  rate,  while  the  i 
improvement  are  in  active  movement  locally.  As  to  thu  conntry,  the  a' 
not  materially  iocieaaed  for  the  whole  area,  becanae  that  area  is  ^oi 
ohangiDg.  It  is  shifting  from  east  to  west  and  to  northwest,  taking  in  u 
lands  and  giving  np  to  grase  and  other  crops  a  part  of  the  more  eastern  acr 
on  the  whole,  it  is  not  so  mnch  abandonment  of  older  areas  as  the  taking ' 
em  lands  in  the  inoieaae  of  breadth.  This  change  perpetuates  sabsui 
oiiginal  conditions,  and  keeps  the  average  nearly  tlie  same,  vit,  abost  IS  ' 
acre  for  a  series  of  years  tbroughaut  the  entire  breadth  in  wheat. 

I  And  no  evidesce  that  the  yield  is  decreasing  in  this  conntry.  In  a  gii 
the  spring-wheat  region,  the  rate  will  increase  for  a  year  or  two  after  brs) 
begin  to  decline,  not  &om  soil  exhaustion,  bnt  from  preoccnpatioQ  of  tl 
wesda.  Tet  there  is  evidence  that  the  rate  of  yield  is  inci«aaing  in  Western 
Soothem  Michigan,  and  the  wheat  counties  of  Ohio,  Indiana,  and  Illini 
Maiyland,  where  some  semblance  of  rotation  exists  and  cultivation  bss  soi 
of  a  scientific  basis.  lu  those  regions  the  average  is  already  about  the 
EVanoe,  and  is  SO  to  50  per  cent,  higher  than  the  general  average.  In  18> 
above  mentioned  averaged  aboat  IB  bushels  per  acre,  while  spriuK  wheat, 
aftecyear  amid  weeds  aud  withont  any  real  cnltivation  of  the  soil,  only  | 
bushels  pef  acre. 

THE  POTATOES  OF  THE  WORLD. 

The  Impoitance  of  potatoes  as  an  article  of  food,  and  the  r 
their  prodaction  as  well  as  their  conHamption  to  grain  prodnot 
it  all  the  more  desirable  to  treat  of  the  statistics  of  this  farm 
since,  on  account  of  the  present  excellent  means  of  transporta 
beginning  to  be  a  considerable  factor  in  international  commi 
may  be  seen  iu  the  following  table,  the  import  of  potatoes  is 
large  item  in  the  food  supply  of  England,  of  Switzerland,  ai 
United  States.  On  the  other  hand,  the  export  from  Gem 
France  is  always  quite  large,  and  of  late  years  rapidly  ou  the 

This  table  is  given  on  the  authority  of  the  emiuent  statist 
F.  X.  Yon  Neumann- Spallart : 


AveiDiG  or  paat  ycsra. 

Tesrs. 

Bscenl 

9mfaM,- 

«„.... 

Ullllona 
oflieo- 
tolilers. 

Metric  tm 

i'i!mW8 

Si 

TOO,  HI 
390,000 
302,  »»l 
3K,BiIT 

380,  era 

win 

2*.  35 

!|. 

S.24 

1881 

1681 
18B2 

lis 

IB 

t.i\l.« 

1881 

(t) 

I87S 

isei 
ID 

til 

is:. 
Si 

7*,7J»,»ati 

ee3.M 

ti.mt 

"on— 1  metrlo  tOD=a,aM.S  ponsda.    1  lieo(aIil(ir^^.B3T5  bnahab. 

According  to  the  figures  for  areas  in  potato  ooltore,  the  Iftti 
-'^  yen^rs  been  oouaiaerably  expanded  in  almost  all  ooai^riei 
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AGEICULTUEAL  EXPOETS  AND  IMPOETS. 


A  BALANCE-SHEET. 


Exports  of  the  products  of  domestic  agriculture,  1884  and  1865. 


Articles. 


knim^o  liring : 

Cattle number.. 

Hogs do.... 

Horses j^ do — 

Mnles do — 

^eep do. . . . 

Another,  and  fowls 

~  matter : 
Bones,  hoofs,  horns,  and  bom-tips,  strips, 

and  waste 

Casings  for  sausages 

Kffgs dozen.. 

Gjoe pounds.. 

Grease,  grease-  scraps,  and  all  soap-stock . . 

Hair,  ana  mannfiustares  of 

Hides  and  skins,  other  than  fars 


OOt 


gallons.. 

Other  animal do — 

PMrisions  (comprising  meat  and  dairy 
products) : 
Meat  products— 
Beef  products — 

Bee^  canned 

BeeC  flresh pounds.. 

Beef,  salted  or  pickled do — 

Beet  other  cured do — 

Tallow do 

Mutton do.. .. 

Oleomargarine- 
Imitation  butter.... do... 

The  oil do... 

Pork  products — 

Bacon do... 

Hams do... 

Pork,  f^esh do — 

Pork,  salted  or  cared do — 

Lard do — 

Poultry  and  game do 

All  other  meat  products 

Dsirr  products — 

Butter pounds.. 

Cheese do 

Milk 

Wtx.  bees' pounds.. 

Wool,  raw do — 

Totsl  value  of  imimals  and  animal  mat- 
ter  


1884. 


Quantities. 


^*>(i  and  breadstnffs : 

Bwley bushels., 

BtMiduid  biscuit pounds.. 

Indian  com unshels . , 

Indlsa.coni  meal bairels.. 

^ts bushels.. 

Ottmeal pounds.. 

Jye Imsliels.. 

Ry®  floor barrels.. 

^b«st bushels.. 

^jwst  flour barrels . . 

AH  other  brMdst  11  ffs  and  preparations  of, 
••^iMfood 


^Bolii  nhks  of  biead  and  breadstnffs . 


190, 518 

46,382 

2,721 

3,742 

273,874 


295,484 
222,313 


712,896 
150.488 


120, 784. 004 

42, 379, 911 

641,163 

63.091,103 

2,932,855 

1. 537, 682 
37,  'J85, 159 

341.579,410 

47, 919, 958 

185, 417 

60. 363. 313 

265,094,719 


20. 627, 374 
112, 869, 575 


51,748 
10,393 


724,055 

17, 580, 740 

45,247.490 

252, 779 

1, 760. 370 

27, 256, 427 

6, 220, 206 

4,564 

70, 349, 012 

9, 152, 260 


Value. 


1885. 


$17, 855. 495 
827,480 
424, 317 
490,800 
850.146 
45,282 


199, 242 

499,134 

62, 759 

36,386 

715,850 

640,039 

1,304,320 

68,764 

604,218 
150, 118 


3, 173, 767 

11, 987, 331 

3, 202, 275 

67,758 

i,  793, 375 

282,087 

171, 119 
4, 671, 243 

83, 797. 430 

5, 887, 415 

13, 057 

4, 749, 658 

25, 805, 953 

24,336 

609,492 

3,750,771 

11,663,713 

203,008 

16,042 

3,073 


138, 847, 071 


403,822 

847,671 

27. 618, 044 

818, 739 

700.694 

771, 471 

4,323,105 

18,878 

76.026,878 

51, 139, 690 

846,119 


182,  U4, 715 


Quantities. 


185.890 

55.025 

1,047 

1,028 

234,509 


240,788 
285,575 


918, 157 
108.703 


115,780,830 

48,143,711 

572,427 

50, 431, 719 

3,355,660 

761,938 
37. 120, 217 

345, 924, 217 

54,202.902 

424, 103 

71, 649, 365 

283,216,339 


21, 683, 148 
111,002,000 


30,877 
88,006 


820,130 

16.  471, 972 

51, 834. 416 

260,510 

4, 191, 692 

36, 205. 413 

2.050,558 

3,972 

84. 653, 714 

10,  648, 145 


Value. 


$12, 008, 600 
570, 183 
377,692 
127,680 
512,568 
63,368 


157, 973 

842,364 

51,832 

84,988 

7J%  855 

571,290 

1,822,058 

224, 212 

555, 426 
75,838 


4, 214, 791 

11, 199, 481 

3,619,145 

73,895 

3, 322, 476 

324,099 

92.779 
4,358,853 

81,053,174 

0, 030, 774 

28,807 

5, 177, 136 

22, 595, 219 

33,644 

900,844 

3, 643, 848 

10,444,409 

2^,284 

9,758 

16,739 


128, 774, 868 


346, 302 

702,027 

28. 003, 803 

816, 459 

1,589.640 

1,036.011 

2,000.294 

15,937 

72.033,097 

52.148,838 

780,855 


180,370,8ia 
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Exports  of  the  products  of  domestic  agriculture,  1884  and  1885 — Continned. 


Articles. 


Gotton  and  cotton-seed  oil: 

Cotton- 
Sea  Island pounds.. 

Other  nnmanafactored do 

Cotton-seed  oil gallons.. 

Total  yalae  of  cotton  and  ootton-seed  oil . 

Misoellaneons : 

Broom  com 

Fruits: 

Apples,  dried pounds.. 

Apples,  green  or  ripe oarrels. . 

Fruits,  preserved— 

Canned 

Other 

All  other,  green,  ripe,  or  dried 

Hay tons.. 

Hops I>ounds . . 

Oil  cake  and  oil-cake  meal do.... 

Oils: 

Linseed gallons.. 

Other  regetable 

Rice pounds . . 

Seeds: 

Clover do — 

Cotton do 

Timothy do 

All  other 

Sugai'  and  molasBea : 

Molasses  and  sirup gallons . . 

Sugar,  brown pounds.. 

Tobacco : 

Leaf do.... 

Stems  and  trimmings do — 

Vegetables : 

Ouions bushels.. 

Peas  and  beans do.... 

Potatoes do 

Vegetables,  canned... 

All  other,  including  pickles 

Wine: 

Tn  bottles dosen . . 

Not  in  bottles gallons. . 

All  other  agricultural  products 


1884. 


Quantities. 


8,598,866 

1,858,978,664 

3,605,946 


5, 558, 746 
105,400 


Valna. 


$1, 160. 673 

195, 854, 531 

1, 570, 871 


198,586,075 


Total  value  of  miscellaneous  products. 
RSCAPrruuLTiOH. 


Total  value  of  animals  and  animal  matter 

Total  value  of  bread  and  breadstuffs 

Total  value  of  cotton  and  ootton-seed  oil. 
Total  value  of  miscellaneous  products 


Total  agricultural  exports. 
Totsl  exports 


Pw  cent,  of  agricultural  matter 


16,908 

13, 516, 643 

024,847,881 

73,211 

163,' sii 

27,404,787 
5, 674, 560 
6, 836, 894 


5,906,005 
203,097 

192, 130, 820 
15,026,867 

69,494 
201,106 
65^618 


5,463 
83,951 


163,444 

894,850 
422,447 

49S,14S 

03,861 

881,117 

809,781 

8,260,2U 

7,110,101 


1885^ 


QuantiUes.       Yali 


6. 7G4. 033 

1,884,895,439 

6,864,27» 


47. 

87.040 

9,870 

2,780.810 

65,078 

870,411 

811.084 

898,966 
14,660 

17.405,284 
800.026 

00,682 
400,074 
874,080 
100,800 
1H470 

28,928 

65,809 

277,752 


86;  886, 007 


188, 847, 971 

162, 544, 710 

198, 586, 070 

36,886,007 


080.810,810 
724. 904.  on 


74 


18,410,878 

*  ooe;oor 


11,142 

7.000.280 

400;  604. 241 

02.000 


108;  827 

17.067,020 

11,040.980 

0.800.717 


6^74^800 
101,000 

218.221,207 
11.202.480 

77.100 
271,044 


0,487 
79,789 


$1 
J,6 


SM,S 


T' 


m 

100, 
204. 

88; 
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rbe  total  exports  of  ngriciiUiiral  prodncta  in  the  last  fiscal  year  were 

Ined  at  the  port  of  Pxportiitioti  at  $530,173,835,  and  the  imports  of 

Mlucts  of  nHriciiltnre  wcrt'  Viilneil,  at  foreign  ports,  at  $249,211,975, 

lominal  liiBVrenw  of  *i;so,il«»,8fi(t  to  the  credit  of  the  ITnited  States. 

the  foreign  valuation,  au<l  curtain  bat  indefinite  onderTaluations, 

be  added  the  increased  cost  by  reaaoQ  of  transportation  and  com- 

DR,  so  that  the  real  bfllnncc  in  our  fevor  can  scarcely  be  more  than 

0,000. 

It     »een  that,  with  the  exception  of  vegetable  fibers,  both  exports 

d  imports  consist  of  human  food  and  beveraa^  and  feed  of  domestio 

s  or  inedible  animal  products.    Taking  from  exports  cotton  and 

ioles  neither  edible  nor  potable,  aay  $206,000,000  in  vslne,  and 

a«  imports  vegetable  fll>ers  and  other  articles  rained  at  $16,000,000, 

t  the  value  of  $325,000,000  of  exports  and  nearly  $230,000,000 
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of  imports,  leaving  a  difference  of  only  (90,000,000  in  our  fitvor.  Aftei 
foreign  freight  biUs  are  paid  and  undervalaatioii  defideneies  settied, 
there  could  not  remain  to  the  credit  of  the  nation  on  die  exdiangeoi 
animal  and  food  products  a  sam  equal  to  $1  for  each  inhabituit 

If  we  take  all  exports,  cotton  included,  reducing  them  to  their  Tilae 
on  the  farm,  and  add  to  the  cost  of  imports  ocean  transportation  uA 
the  expenses  of  internal  distribution,  we  shall  find  that  the  n 
of  our  large  exportation  of  agricultural  products  is  the  ] 
dation  Of  charges  for  imports  of  products  of  agriculture,  an  ims 
railroad  earnings,  and  very  little  else.    In  brief,  the  agricultoxe  ok 
country  is  able  to  produce  enough  to  supply  its  wants,  dire  7 

exchange,  as  does  nearly  every  other  country  in  the  world. 

The  worst  aspect  of  this  exchange  is  an  overproduction  of 
nets,  wheat  especially,  at  low  prices,  and  an  underprodnction     • 
sugar,  for  instance,  and  the  expenditure  of  the  proceeds  d  low-p 
wheat  in  the  purchase  of  high-priced  sugar. 

Diagram  Y  shows  the  proportions  of  this  export  t  oord 

the  oScial  figures,  without  allowance  for  undervaln        m  > 

transportation  to  this  country,  and  therefore  in  a  mucu  mo        1 
light  than  these  modifying  considerations  throw  npon  it. 

WAGES  OF  FARM  LABOR 

In  1866  an  investigation  was  made  to  ascertain  the  pievafliiig 
neration  of  farm  labor,  whether  employed  by  the  year,  the  sea      ^ 
during  the  hay  or  wheat  harvest.    The  payment  is  reckoned  uj 
month  for  the  longer  i)eriods  and  by  the  day  tbr  harvest  work,  iw 
usages  prevail :  payment  wholly  in  cash,  the  laborer  in  one       e 
viding  his  own  board  and  lodging,  and  in  the  other  receiving  u*    t 
part  of  his  compensation.    The  difference  in  the  rate  repi 
assumed  value  of  board,  and  difi'ers  according  to  the  co^t  ui  u 
being  less  in  the  West  than  in  the  East,  and  stSl  less  in  the  SoutL 
In  the  South  the  wages  system  is  less  prominent,  though  eveiyi 
in  use.    The  change  from  involuntary  servitude  in  a  large  olass  <n 
was  naturally,  and  perhaps  necessarily,  attended  yntb.  t<x>  mnoh  1 
tainty,  too  wide  a  range  of  efdciency  and  value,  for  the  cadi  1 
plan ;  hence  a  system  of  share  contracts  was  introduced,  which  1 
prevails  to  a  considerable  extent. 

It  was  found,  in  1860,  that  the  average  for  white  labor  was  $38  pc 
month,  and  $15.50  with  board,  this  wide  difference  beins  caused  I9A 
high  prices  prevailing  for  food  products,  and  especial!^  for  otiier  tf 
penses  of  living.  An  accepted  estimate  of  thirty  years  beifore  made  I 
per  month  with  board  the  average  cost  of  &rm  labor.  An  advatf 
of  70  per  cent,  is  thus  indicated,  much  the  larger  part  of  it  betwefl 
1861  and  1866.  But  this  high  rate  was  not  to  be  folly  maintainedf  I 
currency  depreciated  in  value  as  prices  fell  and  normal  oonditioDBl 
turned. 

In  1869  the  rate  for  labor  paid  fully  in  cash  was  $25JL3y  a  redoefio 
having  occurred  in  the  West,  some  decline  in  the  East,  whOe  in  tt 
South  an  advance  had  resulted  from  increasing  efficienpyin  labor  ID 
nsing  confidence  in  its  reliability.  In  1875  a  further  dedine  had  o( 
iurred:  the  reduction  in  six  years  being  from  $32.08  to  $28.96  in  tt 
^a«t,  from  $28.02  to  $26.02  in  the  Middle  States,  and  firom  $27.01  \ 
^23.60  in  the  West.  The  average  rate  with  board  was  $13.41,  wUA' 
^Tdy  1^3.09  less  than  in  1866.    The  diffiorenoe  waa  thareflnce  more  to  ^ 
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lowance  for  board  than  in  the  additional  caeb  aUowance,  and 
ion,  though  material,  was  less  than  it  seemed, 
dlloffing  period  of  cumnlative  effect  of  the  depression,  onlmi- 
1879,  there  was  much  labor  uuemplo;ed,  an  excess  of  raral 
n  abnormal  reduction  of  wages,  from  which  a  gradual  recov- 
!d,  which  iu  1882  had  I'aisetl  the  rate  nearly  to  the  level  of 
3  up  to  it  in  the  Western  States.  The  following  statement 
tections  the  cash  rates  where  board  is  not  furnished,  showing 
al  decliue  of  inflated  values  of  the  speculative  period,  the 
•ression  of  the  era  of  panic,  and  the  ultimate  recovery  iu  1882, 
hauges  indicated  by  the  present  returns  of  the  Ist  of  May, 
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ring  twenty  years  past  wages  were  higher  in  1866  than  at  the 
y  other  iufjuiry,  except  on  the  Pacific  coast  and  in  the  Sooth, 
le  continued  to  1879,  and  amounted  to  39  per  cent,  in  the 
tales,  35  in  the  Middle  States,  30  in  the  Western  States,  and 
ioutheru  States.  Wages  have  been  best  sustained  in  Oali- 
ng  now  higher  than  in  18titi.  Compaiing  the  rates  of  the 
ay  with  those,  of  187S,  the  decline  is  least  in  the  West,  being 
than  6  per  cent.,  11  in  the  Middle  States,  12  in  the  South,  and 
•Eastern  States  and  California. 

WAGES  PER  MOMTH  BY  THE  YBAB. 

tement  gives  the  result  of  the  present  investigation,  iu  oon- 
tb  those  of  five  prior  inquiries,  at  intervals  tcom  1866  to  1886: 
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Diagram  VI  preBents,  in  a  Btrikiug  vay,  the  ohaofee  of  an  erentild 
period  of  twenty  years,  first  from  the  inflated  valaes  of  the  ante-ienmip- 
tion  period  to  the  lower  wages  of  the  years  of  commeroiaJ  and  manafiet- 
nring  depresaion,  and  the  sabseqiieut  rise  from  1879.  The  fignrereprfr 
seots  a  depresftioD  at  that  date  which  appears  as  a  alough  ot'  despond 
into  which  all  sections  fell,  surely,  if  not  to  equal  depths.  The  eastcn 
or  manaikcturing  section  snffercd  a  lower  fall,  beoanae  labor  waa  di- 
verted there  fi'ooi  the  artisan  to  the  agricultural  class,  which  ultimate 
suffered  nearly  as  much. 

DAY    WAGES    IN   HARVEST. 

The  following  exhibit  of  average  day  wa^es  in  harveet  time,  witi 
and  without  board,  corresponds  iu  its  periodical  changes  with  thOM  » 
the  statement  of  monthly  wages  of  labor  employed  by  the  year: 
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1ANGES  OF  WAGES  OF  FARM  UBOR.         PLATE  VI. 
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DAY   WAGES   OF  ORDINARY   FARM  LABOR. 

ble  gives  the  wages  of  transient  labor,  ezolusive  of  labor  In 
11(1  coiiiiiiaiiiliug  lower  rates; 

Iff  the  areragt  rale  of  wage  per  dag  m  fj-nn#ifnl  terfiee,  Qpitr  than  karrttting^ 
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Talle  ahmeing  the  average  rate  of  tnagesper  day  in  1ra«aient  aerviDt,  ^.— C 
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The  following  Territories  reiwrt  wages  by  the  mouth  ami  di 
are  not  included  in  the  above  comparisons : 


PBrmoDlhrtij-lh. 

Pwdiy. 

T«rtltoriei. 

truaUBt  (iD  liu> 
TeM). 

'-S 

Wllioot 
board. 

With 
boBnl. 

WithoDt 
board. 

a. 

'i- 

1% 

200 
138 

'iS 

1  as 

100 

11 

lU 

3850 

(23  «0 
23  50 
25  00 

AGEIOULTURAL  lUFLEMENTS. 

The  inflnence  of  the  agricultural  implement  industry  npou  i 
nre  is  liable  to  be  underrate<l.  This  indnstry  is  a  great  factor 
ductiou,  which  renders  possible  the  extension  of  crop  areas  iutos 
settled  regions,  and  cheapens  the  cost  of  products  without  des 
the  profit  of  production.  It  enabled  thecouutry,  with  millions  o 
ers  withdrawn  from  rural  labor  to  fields  of  warfare,  to  supply 
-iii*u>tir  wan's  ar"J  pi^'-i('"  "   nrjpi  aiiTplas  for  export.    In  later  j 
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mh    red  production  beyond  the  requirements  of  home  consumption, 

1 J  ed  labor  for  the  extension  of  production  in  the  domain  of 

g,  oi  construction,  of  fabrication,  and  differentiation  of  labor  in 

re    )ment  of  art,  industry,  and  every  form  of  wealth,  without  ren- 

iDg  the  necessaries  of  life  scarce  and  dear,  or  reducing  the  wages 

laS)r.    In  fact,  the  rate  of  wages  for  farm  labor  is  not  only  higher 

barvest  time,  but  is  highest  in  those  regions  where  farm  machinery 

St  used.    This  is  au  era  of  too  much  intelligence  to  allow  the 

)f  progress  to  be  blocked  by  prejudice  on  the  part  of  laborers. 

ery       lor-saving  appliance  advances  the  interest  of  the  intelligent 

rer,  relieves  him  of  drudgery  but  not  of  direction,  lightens  his 

without  destroying  his  vocation,  and  tends  to  elevation  and  par- 

tion  in  the  benefits  of  invention  and  advancing  skill.    The  prog- 

»f  manufacture  in  this  country  has  been  very  rapid.    The  number 

blishments  making  agricultural  implements  of  all  kinds  in  1850 

L,333 ;  in  1880, 1,943.    But  this  difference  does  not  indicate  the 

ixtent  of  development  in  the  manufacture.    The  number  of  hands 

oyed  was  7,220  in  1850 ;  in  1880  the  average  number  was  nearly 

es  as  many,  40,180.    This  showing  also  fails  to  indicate  the  true 

of  progress,  for  the  capital  employed  was  about  seventeen  times 

nh,  and  the  products  were  ten  times  as  much,  having  increased 

842,611  to  $68,620,486,  showing  that  the  buildings  and  ma- 

y,  the  "  plant  ^  of  the  industry,  are  more  substantial  and  per- 

:,  and  also  that  labor  is  more  effective,  producing  larger  values 

roaud,  though  the  prices  have  meantime  been  very  much  reduced. 

ential  data  of  this  progress  may  be  presented  as  follows: 


Years. 


Number 
of  establish- 
ments. 


1.333 
1,  982 
2,076 
1,943 


Capital. 


$3,  664.  202       7, 220 
11,477.239     14,814 


Hands. 


34, 834,  000 
62, 109,  C68 


25,  249 
40,180 


Wages. 


$2. 167, 868 

5, 070, 674 

12, 157,  504 

15, 350,  610 


Material. 


$2,445,765 

5, 625. 169 

21, 473, 925 

31, 531, 170 


Prodaots. 


16, 842, 611 
17, 487, 960 
52,  066, 875 
68,620,486 


n  recent  years  the  cost  of  material  increases  in  larger  proportion 

wages  or  products.    The  tendency  to  advance  is  constant  in 

ud,  while  the  price  of  iron  and  steel  tends  to  decline.    iNTearly 

),000,0(K)  are  annually  distributed  for  material  and  wages,  millions 

are  paid  for  the  use  of  capital,  for  constant  repairs,  replacements, 

I  the  substitution  of  better  machinery,  and  allowed  for  services  of 

tusanda  of  proprietors  not  receiviug  wages  for  service;  for  inventors 

I  draftsmeu,  and  for  royalties  for  inventions,  for  advertising,  for  in- 

Dce,  and  other  incidental  expenses ;  and  the  remainder,  little  or 

h,  but  a  small  part  of  the  whole  value,  goes  to  account  of  profits  of 

)t     ness. 

ft      ive  to  the  amount  of  production,  Ohio  stands  first  in  this  mana- 

u^,  with  products  in  1880  valued  at  $15,479,825 ;  Illinois  comes 

u  with  $13,498,575;   New  York  produces  $10,707,766;    Indiana, 

408 ;  and  Wisconsin,  Pennsylvania,  and  Michigan  each  make  a 

of  over  $3,000,000.    Ohio,  Illinois,  and  New  York  come  in  similar 

df      ik  as  to  capital,  with  more  than  half  of  the  total  investment 
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^  AG- 


used,  more  than  half  the  value  is  iron  and  steel, 
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(18,083,502 ;  wood,  (5,669,516 ;  other  materials,  (7,778,162.  Th 
tively  large  proportion  of  materials  to  product  is  due  to  the  red 
in  prices  of  implements  and  machines.  In  this  couuection  it  ifl 
able  to  notice  the  increase  in  number  of  implements. 

The  increase  of  implements  manufactured  relates  not  only  U 
bers  but  to  variety.  Machines  for  harvesting  were  well  advan 
1870,  yet  improvements  have  been  constant  and  valuable  mt 
date.    The  increase  of  ten  years  is  tlius  noted  : 


Impletments. 


Se«d6TK  iuid  planters : 

Coni-plant«rB 

Cotton-plAiiters 

Fertiliser  distribatere. 

Orain-drilU 

Grain-sowers 

Secd-Bowers 

Transplsnters 

IttpleDieiits of  cultivation: 

CIod*cru8hers 

Ootton-choppers 

Cultivators 

Harrows 

Hoes 

Plows 

Shorels 

Boilers 

HarveeiiDK  implements: 

Fioilt  gatherers 

Grain-oradles 

Harvesters 

Hand-rakes 

Hay-forks 

Hay -loaders 

Hay-tedders 

Horse-rakcs 

Lawn-mowers 

Ifowers 


Xunihtr. 
6M,ugi 
19,288 

M55 
43,222 
15,663 
20,280 

4,246 

684 

188 

818,067 

127,097 

8,608,066 

1,826,123 

S,  645, 764 

8,002 


1870. 

Ninnhcr. 

21, 709 

2.000 

'82,038" 

'""6,966" 


Implements. 


88,740 
9,160 
l»ill,668 
864,047 
809,072 
4,803 


315    

167, 402       108,  646  I 
25.  737  .        3,  666  ' 
3, 704. 784  12,  487, 720 
2, 480,  724   1, 298, 256 


8,057 

2.334 

95,  625 

47.061 

72,090 


80.619 

2,586 

39,486 


Hai-vestinK  implements— 
Continued. 

Potato-diggers 

Reapers 

Reapers  and  mowers 
combined 

Soytheo 

Scytfaeonaths 

Sickles 

Seed  separators : 

Clover-liullers 

Com-hiisksrs 

Com-shellers 

Faaniug^mlUa.... 

Separators 

Thrashers 

Miscellaneous : 

Cane-mills 

Cider  nnd  wine  mills  . . 

Feed  steamers  and  boilers! 

Hay  and  straw  cutters..! 

Hay^presses , 

Horso-powers , 

Stalk-pnllers 

Stone-gatherers , 

Stump-puUers 

Sirup^vaporators. .... 


iWk 


Number. 

IS,4U 

85,117; 

I 

64.910 

1,844.204 

487.178 

81, 611 

I.4U 
44,870 
09,107 
40^411 

1,110 
10, 4M 

2,866 

10,202 

1.481 

38.608 

781 

11,101 

88 

1,080 

70S 

1.400 
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EXPORTATION  OF  AOBIOULTUBAL  IMPLBMSNTB. 

The  exportation  of  agricnltural  implementB  is  a  trifle  com 
home  consnraption,  nor  does  it  increase  as  rapidly  as  the  exw 
manufacture.  The  first  separate  oflicial  statement  of  exports  oi 
ments  was  in  1864,  when  the  vahie  of  such  exports  was  $611^1 
the  following  year  the  record  was  91,385,274,  possibly  3 per  oenl 
prodiK'tion.  It  was  much  less  in  1867  and  1868,  and  did  not  m 
ceed  $1,000,000  again  till  1872.  In  the  six  years  from  1864  to  1 
elusive,  the  value  of  exports  aggregated  $6,016,657. 

The  exports  of  the  last  twenty-one  years  are  valued  at  $42,53^ 
an  average  of  about  $2,000,000  per  annum.  The  exportation  1 
«ibly  been  4  per  cent,  of  the  procfuction,  after  reducing  export  v 
factory  values.  This  point  should  not  be  misunderstocS.  As  th< 
is  heavy,  and  ir.  brought  to  the  sea-board,  a  distance  of  600  1 
miles,  before  exportation;  it  is  cause  for  national  oongratolati 
so  large  a  surplus  can  be  shipped  throughout  the  world.  I 
merely  cheapness  that  renders  it  possible,  but  the  ingenuity  of 
chinefy,  the  skill  in  manufacture,  and  liglitness  and  strength  c 
rial.  Our  people  would  scarcely  take  foreign  implemeote  asaf 
foreign  nations  are  learning  their  superiority. 

The  following  table  shows  our  total  exportation  of  this  class  i 
ii.tii  4hr  Attnb  ilsc9.Y  yej^''  ♦Vom  1870  to  1884,  iuolusive,  with  tlie  n 
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aee  of  some  of  the  more  importnot  clasaes  of  implemente,  and 
I  Tftlaes  from  1864  to  1881,  iuclusive: 
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1 

ollowjng  table  shows  the  valne  of  onr  exports  of  the  principal 
of  implements,  aud  tbe  totitl  value  of  all  classea  from  1S70  to 
elusive,  as  well  as  tbe  total  value  for  the  tweuty-oue  years  &om 
1885,  designatiDg  a  number  of  the  couatriea  to  which  oar  exports 
mparatively  large: 

T1.BLE  II. 


Eiporl.  from  1B70  to  18H  iooluslT*. 

Total 

i»ntri#B. 

Fbd- 

p"-'  3£ 

culllvm- 

Tool 

tfmvua 

ilSSIff. 

doilTe, 

mHin^A^u^- 

11. 11^ 

1S.M3 
1*24 

tM"    f.,0«,(ISl 
4, 725     4. 188.  MS 

t.ai«    i.H8.(ne 

a,sTii        iiffliB 
isiuM       lui'ilai 

1,111  ,         »4H 

ass 

883.408 

io»!  m 

n:S:!S 

I.<M,8ZS 

1.S78.484 
1,812.861 
I,1>IB,I»6 

'■'■S'S 

M3,I1M 

Ml.flSl 
407, 388 

n,n7,4M 
(^««a,M8 

":m;iM 

884.  no 

fli  715,008 

4.  sag,  887 

4,071,673 
81*21227 

RapnbllDl 

1,148,  ooa 

1,197.S7» 

5S 

1  ta  tha   cuDDtHn 

■i-lK 

!30,73ll|ll.(!54,nK7 

a.  138,  TOO 

1 

MOn 

i,o74,6os|2;iM:J7i  |i:eM;4cn 

IttaUaaaiitriM  .. 

»,«5 

35B,M8.|3,fl-a.S05 

»,25S,«7e 
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An  examination  of  the  figures  relatlye  to  exports  from  1870  to  1884 
show  that  of  the  total  value  exported  during  this  period  of  fiileeuy 
(830,517,899),  fanninginills  and  horse-powers  together  made  less  1 
1  per  cent.,  mowers  and  reapers  about  43  per  cent.,  and  plows  and 
tivators  about  9  per  cent.,  leaving  about  47  per  cent,  for  "  all  otLei 
plements  not  elsewhere  specified."  The  following  table  shows  app 
mately  the  percentage  of  each  class  of  implements  exported  to 
countries  designated  in  Table  II  during  the  period  for  which  the  se' 
classes  are  separately  stated,  namely,  the  years  from  1870  to  188 
elusive : 

Table  III. 


Countries. 


Great  Britain  and  Ireland 

Qermany 

British  provincee  in  Anstralasia. 

France 

Argentine  Repnbllo 

Dominion  of  Canada 

British  pofloeetlons  in  Africa.... 

Braail 

Cnbaand  Porto  Bioo 

Chill 


Uruguay  

Uni^  States  of  Colombia. 
Mexico 


Fanning- 

mills  and 

horse. 

powers. 


C) 


0.1 
0.1 


0.1 
4.8 
0.1 
0.8 
0.1 
tl8.8 
0.2 
0.2 
LO 


Mowers 

and 
reapers. 


eis 

02.6 

29.8 

00.2 

84.8 

25l7 

1.8 

0.1 

0.4 

10.4 

2L9 

0.4 

5.7 


An 

Plowsand    isl 
onhiTatMs.  whn 


*0.5 

as 

0.5 

0.8 

18.5 

sae 

47.0 

as 

44.8 
22.0 
48.6 
2.8 
1&9 


*  Fanning-mills,  horse-powers,  plows,  and  cnltlTators  together  make  a  fhustion  less  tbaa  15 
sent. 
t  Fanning-mills  2.7  and  horse-powers  15.6. 

The  following  table  shows  for  each  year  from  1864  to  1884, 
sive,  our  total  exportation  of  agricultural  implements  to  each  c 
countries  designated  in  Tables  II  and  III,  thus  exhibiting  the 
tions  from  year  to  year  in  the  amounts  which  they  have  respec 
taken : 

Table  IV. — Total  values  of  agricultural  implements  exported  from  1864  tolSSif 

by  years  J  and  in  part  by  countries. 


Years. 

Oreat 

Britain  and 

Ireland. 

Germany. 

British 
possessions 

in 
Australasia. 

France. 

Argentine 
Kepublio. 

Dominion  of 
Canada. 

I 

1864 

ise.-) 

18«56 

18«7 

$28,742 
158,230 
124, 096 
87,222 
86,671 
82.396 
166, 439 
807,225 
353, 025 
458, 224 
390,  594 
497,  607 
813.  604 
406.  505 
663.167 
616.  225 
501,021 
682.616 
549,  2r)0 
790,882 
781,010 

$19, 352 

25,975 

5,314 

$173, 218 

232, 761 

209, 407 

93,846 

56,515 

110, 294 

104,064 

57,230 

27,691 

63.565 

74,754 

57,772 

59.025 

166,696 

229.509 

664,756 

133,393 

352,  517 

319, 118 

589. 018 

614,  518 

$9,159 
7,533 

10. 236 
1,803 

$24,771 

31,618 

34,771 

43,041 

114.600 

147,494 

188,918 

64,005 

108,680 

227,107 

112,890 

73.888 

63.757 

78,772 

99.137 

208,078 

1C5, 516 

221, 052 

497, 178 

658,115 

439,290 

W.104 

7i,2ao 

92,808 

08,488 

97,147 

120,068 

lUb789 

100^180 

162.126 

114,881 

184.  lot 

128»744 

«1,606 

108,467 

81.817 

180.661 

58,822 

70,881 

908,845 

468,872 

188^  0& 

1808 

8.816 

10,590 

29. 075 

68,673 

344. 457 

868.793 

1, 353,  215 

1, 009, 025 

535.  321 

2i<i,  625 

a08, 129 

298, 771 

301. 109 

234. 812 

232.  470 

283.  058 

329. 413 

18C9 

1K70 

IS71 

1872 

1873 

1«74 

H75 

Ie76 

1^77 

1S78 

1879 

J880 

1881 

'.882 

1«*<3 

8*^'       

150 

1,737 

2,060 

6.006 

158,806 

200, 630 

185,843 

280,137 

641,484 

632, 817 

503.  012 

301, 949 

357,711 

403.  7ii« 

873. 192 

T,«*.l' 

8, 405. 441 

6,  725,  093  i      4.  3^9,  667 

1 

4, 078, 573 

3,522,1227 

2.601,612 

* 
* 
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■  IV.— Total  ra)u«a  <,/  agHotatmral  impUmmh  exported,  ^.— Contianod. 


Bntil. 

Cobfc 
uirt  Porto 

ChllL 

DruEiiay. 

Colombia. 

Meidoo. 

Otl.or     '  All  coon- 

110.  m 

477,  IBS 

■sa 

.       IDa,  88« 

:  ISS 

47,  IK 

IB,  m 

:  IS 
^  11 

«S,M3 

lt»)4ST 
120,483 
100.  »40 

sliioi 

751717 
4J,31J 

ST, 

24.  MO 

as 

OB,  IK 
33,312 

si 

7S,7IS 

'SIS 

SS 

3a.:A0 

B4,1S1 

51!i 

42.220 
2B.280 

■Is 

11 

ai,oa« 
lelsea 

13.3H1 
IB.  830 
0,Ml 

«33,T0l 

IS 
i;i 

71,  MS 

KD.3T0 

iS 

so!  lies 
135.  ao 
naifti 

ill 

370.024 

1.386,171 

i;0«8:47B 
1  BSS!  014 

s:oss:i» 

16K,3i^ 

fssa 

lii 

3.44S,TOT 

ili 

43,754 

II 

3i!;79« 

4S,573 

as 

92,208 

1.813,815      l,<46,Mai   l,li7.ST» 

1W1.B78 

M3,M1          MO,  792 

■i.8S5,400^«.684,«M 

fotlowtug  table  shows  in  detail  the  clistribatioii  by  coaDtnea  of 
oris  of  agricnltural  implemeDts  during  the  fiscal  year  18S4,  ex- 
;  the  total  value  exported  aud  thevaluesof  thediQereot  dasses 


CoOOtriBB. 

Horw 

MowenMid 

reapers 
andparUoE 

Plow,  and 
oolM-ra. 

Aloth.™ 

TotaL 

foirabUo 

f3X 

""S 

W5.211 

»7T,*S« 

•430 -W 

0.O18 
28,791 

as 

30,508 

110,7*2 
123,040 

mIoss 

10,120 

M 

a6.i3« 

8,303 

4,4Sa 

13.8L0 

179:783 

"IS 

200 

203,730 
S32.WJ 
22,080 
4].13!> 

8,722 

'{« 

M4 

1,106 
24.183 

4US 

300 

SSr'*^^'^**^- 

sn 

2.754 

1 

33 
1,220 

14.748 

128.134 
31,884 

■•s 

UHto.  Muitobiv  ud  Korllmtt 

S,4I4 

113,458 

W 

7» 

1,220 

■tou  In  Africa  ud  adjacant 

S.0S5 

481,878 

5«l 

1:S 

&W0 
407 

2TT 

3.2U 

4,085 
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Tabui  Y— CoDtinned. 


Ooantries. 


Mexico ~ 

y»thTl>iidi • 

Peru 

Portngftl 

▲loro,  Madeira,  and  Cape  Yerde  laUnda.. . 

Ronmanla 

BaMla  on  the  Baltic  and  White  Seae 

Rnstia  on  the  Black  Sea 

San  Domingo 

Spain .* 

Cuba 

Porto  Rioo 

Spanish  poaseatione  in  Aftrloa  and  a4)aoent 

ulands 

Spanish  posaeasionB,  all  other 

Sweden  and  Korway 

Tnrkeyin  Earope 

United  States  of  Colombia 

Uruguay 

Veneenela , 

All  other  countries  and  i»orts  In  Sooth 

A  raerica  not  elsewhere  specifled 

All  othor  countries  and  ports  in  AfHoanot 

elsewhere  spttcilled 


Total 


Horse- 
powers. 


T21 


Mowers  and 

reapers 
and  parts  of. 


13.058 
458 

881 


188 


360 
681 


28,622 


118 

60,840 

184,723 


17,445 
807 


28.175 

8.670 

1.409 

54,690 

124 


64 


2,096,298 


Plows  and 

cultlvat* 

omaad 

parts  ot 


H,m5 

187 

1,660 
45 

78 


Anotbsn 
aad  parts 
ofnotslss* 

when 
fpeolflsd. 


S47 

180 
1.573 


88.344 
4.088 

87 


1.568 

56^660 

S77 

78 


853,804 


8i^tt4 
4,411 


t06l 

30^  976 

M6 

488 

8^074 

1." 


3,30 


3,768 

9,aaT 

4tt 


TM. 


1 
1 


li«« 


Over  half  of  this  exportation  has  been  taken  by  the  coantxletof  ] 
and  Soatb  America,  Africa,  and  Anatralasia.    The  recent  ina 
exports  of  reapers  has  been  largely  due  to  the  increased  demandior 
improved  self-binders.    In  1884,  according  to  Mr.  A.  Blae,  seoi 
the  bareau  of  industries  of  Ontario,  three  thousand  Belf*biiii    v  ^ 
brought  into  that  province.    The  number  of  mowers  and  r 
ported  in  1884  was  double  the  number  for  1882. 

THE  MONEY  VALUE  OF  SOIBNTIPIO  AGBI017LTX7BB. 

Agriculture  involves  all  physical  science.    Earth,  air,  light,  h<     , 
moisture  are  ever  factors  in  vegetable  germination  and  growth. 
ural  laws  direct  and  control  the  operations  of  the  husbandman^  1     ' 
ever  ignorant,  and  his  practice,  if  wise  and  judicious,  is  an  unconi 
formula  of  the  results  of  science  applied  to  agriculture.    Th 
in  every  rural  community,  however  primitive  and  nnlei    a 
methods  and  traditionary  practices,  which  are  Grystallind  g  i 

and  unwritten  science. 

There  is  a  vast  distance,  however,  between  the  unconscious  seienee  o( 
the  untaught  fanner  and  the  highest  application  of  the  latest  diflOOT* 
eries  of  natural  laws,  and  that  distance  will  be  greatly  extended  in  tlM 
future. 

Experiments  in  vegetable  physiology  and  the  increase  of  prodofltfoB 
by  enlarging  the  natural  supply  of  mineral  constituents  are  qaestiiMi' 
ings  of  nature  suggested  by  the  latest  scientific  development,  the  an- 
swers to  which  may  lead  the  way  to  higher  production  at  lower  ooft 

This  brings  to  view  the  idea  of  my  theme — ^that  there  is  moiuy  in  tf- 
oeriment,  in  high  culture,  in  scientific  agriculture.  As  profit  is  aprisM 
n'tn  in  ar***^."ltural  production,  next  to  the  necessity  of  snbsistenoe^  It  il 
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nt  to  abow  the  superior  value  of  the  highest  learning  and  skill 

pracuoe  over  the  lowest  type  of  i>rimitive  cultivation. 

Statistical  reseanib  shows  that  a  crude  agriculture  is  not  abundant 

product,  that  it  is  deficient  in  working  capital,  and  that  it  is  com- 

lied  to  pay  high  interest  on  borrowed  money.    A  low  grade  of  farm- 

8  cursed  with  mortgages  and  mildews,  with  insects  and  ignorauce. 

ainty  broods  over  its  harvests,  and  famine  decimates  its  people. 

e  is  unknown  in  a  country  of  advanced  agiiculture,  though  a 

I  of  its  people  only  may  be  engaged  in  rural  production.    On  the 

',  millions  famish  in  India,  while  most  of  its  people  are  in  agri- 

».    It  is  said  that  in  1270,  in  En^huul,  ** parents  ate  their  children 

wheat  rose  t-o  .'J3G  shillings  a  quarter  at  the  present  value  of 

v.^    Five  hundred  years  ago,  when  nearly  every  Englishman  lived 

iculture,  the  ))roduct  only  suthced  for  a  home  supply' ;  now,  with 

julation  of  44G  to  the  square  mile,  of  which  only  one  m  eight  is  an 

icaltural  worker,  six-tenths  of  all  the  food  required  for  consumption 

duce<l  at  home,  though  half  the  island  is  occupied  for  residences, 

re-grounds,  and  liunting  preserves. 

se  eras  pi^sent  wide  contrasts,  the  most  remarkable  of  which  are 
t3  which  suggest  advances  in  agriculture  through  applied  ohemis- 
,  physiology,  mechanical  science,  and  other  developments  of  modem 
ling. 
Latin  races  of  Southern  Europe,  slower  than  the  Anglo-Saxon  in 
tiziug  in  rural  practice  the  dis(*overies  of  modern  science,  are  still 
king  sure  progress  towards  a  higher  and  more  profitable  agriculture. 
Italy  lands  are  more  productive,  buildings  more  numerous  and  cou- 
nt, and  the  peasant  is  better  paid  and  better  lodged  and  clothed. 
I  official  commission  has  recognized  the  improvement  as  a  measure 
ogress  in  scientitic  agriculture,  and  made  the  future  prosperity  of 
pendent  upon  schools  and  scientific  ex}>eriment. 
J     Ltaliaft  commission  has  learned  the  lesson  of  all  time,  that  primi- 
luiscientific  agriculture  is  poor,  when  it  declares/ 

\  experience  of  all  tinien  and  of  all  places  bas  demonstrated  the  fact  that  pnrely 
ciiltnral  conutrieR  are  never  ricb,  even  fVom  an  agpricnltural  standpoint^  wnila  in 
m  conDtries  where  the  art8,  industries,  and  commerce  flourish  private  gain  creatta 

wealth. 

such  countries  only  can  learning  and  science  flourish,  for  this  high 

rcial  and  industrial  activity  is  their  natural  offspring;  and  only 

Bu  countiies  can  the  most  productive  and  profitable  agriculture 
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n  is  mainly  agricultural,  yet  its  entire  value  of  rural  production 
la  oe  purchased  with  the  value  of  the  corn  crop  of  the  United  States. 
B  because  the  yield  is  small  and  the  price  low.    Russia,  with  labor 
)loyed  principally  in  agriculture,  yields  but  19  bushels  of  cereals 
head,  while  Great  Britain,  with  seven-eighths  of  her  people  em- 
fed  outside  of  agriculture,  last  year  produced  10  bushels  of  cei'eals 
every  inhabitant  of  the  country.    In  Great  Britain  the  yield  per 
of  wheat  is  28  bushels ;  in  Enssia  scarcely  more  than  a  third  as 
1.    This  high  yield  has  been  attained  by  science  applied  to  agricult- 
A  single  individual  has  given  his  life  and  his  fortune  to  experi- 
agriculture,  and  endowed  his  experimental  farm  with  the  income 
letuity  from  half  a  million  dollars. 

I  yield  of  a  country  is  no  indication  of  the  natural  fertility 
, le  richest  soils  of  the  world  under  the  rude  methods  of 
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primitive  agriculture  return  low  yields.    The  progress  of  skill  and '. 
ing  is  indicated  by  a  country's  average  of  yield.    The  statis 
mission  of  the  International  Congress  twelve  years  ago  made  tiais»v( 
yield  of  wheat  12.6  bushels  in  Hungary,  13.2  in  Portugal,  17.1  in  S     o 
24.8  in  Holland,  and  29.9  in  Great  Britain. 

In  this  country,  where  maize  is  a  universal  crop,  the  richest  d 
do  not  necessarily  produce  the  largest  yields  per  acre.    New  En,     i 
with  a  soil  of  sand  and  gravel,  averaged  in  the  last  five  harv( 
bushels  per  acre,  with  good  culture  and  the  use  of  fertilizers.    xo< 
souri  Valley,  fat  with  the  elements  of  maize  growth,  yielded  at  the 
of  29.8  bashels,  and  the  Ohio  Valley  26  bushels,  while  the  Middle 
with  much  aid  from  experimental  science,  came  very  near 
Western  results  with  29.4  bushels. 

In  seasons  unfavorable  to  production,  the  money  value  of  skill 
science  in  agriculture  is  immensely  enhanced.    It  is  often  r 
that  fai'mers  receive  as  much  for  a  very  small  crop  as  for  a  verv 
one.    In  1881,  1,195,000,000  bushels  of  corn  were  worth 
in  1884, 1,795,000,000  bushels  were  valued  at  $641,000,000;  a  i      i 
was  worth  63.6  cents  per  bushel,  a  larger  one  35.7  cei         ^  oi 
cotton  once  sold  for  $40,000,000  less  than  the  previous  o     «  w 
more  than  a  million  bales  larger.    Nevertheless,  there      u  '  m 

small  crop.  The  failure  is  unequally  distributed.  This  few  uu 
farmers  grow  nearly  full  crops,  and  receive  larger  revenues  than 
the  many  unskilled  and  careless  suffer  disastrous  reduction  of  yi 
quality,  and  fail  to  make  return  for  seed  and  labor.  Given  u 
tific  agriculture,  with  an  inauspicious  season,  and  the  poor  i  i 
poorer,  while  the  scientific  farmer  in  the  same  year  may  grow  n 

These  contrasts  in  present  production  and  profit  of  agricnltozi 
sufficiently  striking.    But  the  present  will  soon  be  past.    We  i 
fronted  with  a  future  full  of  possibilities  as  of  dangers  and  difii 
Experiment,  skill,  science  applied  to  industry  can  only  avert  the 
Fifteen  years  ago  47  per  cent,  of  our  people  were  employed  in  agn 
ure ;  five  years  ago,  44  per  cent. ;  today  perhaps  42.    We  find  ihMi 
iiations  in  which  more  than  half  of  the  laborers  are  in  agrioolta 
comparatively  poor,  and  their  rural  processes  are  primitive,  tb 
piemen  ts  rude,  their  rate  of  production  low.    We  find  that  in  t     hij 
development  of  agriculture,  20  per  cent.,  or  25  at  most,  can  fnm 
for  all.    In  this  country,  allowing  for  surplus  production,  40  per  t 
can  readily  meet  the  demand  of  home  consumption,  and  33  per  c 
will  probably  do  it  in  the  not  far  distant  future,  leaving  two-thirds 
produce  other  forms  of  wealth.    With  increase  of  permanent  wea 
there  will  come  demands  for  luxuries  of  living  which  wiU  add  to  1 
profit  of  the  farmer.    As  the  facilities  for  production  increase,  ( 
danger  from  an  unscientific,  primitive,  routine  agricoltoie is  great  exo 
in  certain  crops  that  have  been  cultivated  from  the  earliest  days  w 
little  labor.    Already  our  wheat  has  encountered  the  lowest  i 
a  century  in  Great  Britain.    The  present  price  of  wheat  in  uv 
is  to-day  lower  than  in  the  thirteenth  to  fifteenth  centuries. 

What  is  needed,  then  !  Evidently  experiment  in  collecting  new  p 
in  producing  new  varieties  by  scientific  process,  in  cheapening  the 
)f  cultivation  to  comixite  with  foreign  production  by  cheapiabor. 
ivill  not  do  to  say  that,  having  learned  how  to  compete  with  the  woi 
n  certain  i)roducts  that  are  very  cheap,  we  can  never  learn  to  ( 
pete  in  the  matter  of  products  that  are  dear.    In  our  desire  for  €    t 
Tor  i«r^e  results  by  labor-saving  machinery,  we  must  not  fidl  into. 
.IT-    ..iH  df^^Un^   Investigation,  inventive  research,  and  eipei 
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effort.    Thought  in  agricnltore  must  be  alert  and  practical,  as  in  me- 
chanical and  constructive  industries  in  this  era  of  mental  activity. 
Onr  agriculture  is  too  much  controlled  by  accident  and  caprice.    Free 
ie  lands,  improved  reapers,  and  railroad  extension  make  a  glut  in 
<  The  cotton-gin,  slavery,  and  a  strong  foreign  demand  once 

the  South  poor  in  buying  supplies  for  man  and  beast  engaged  in 
nwmg  cotton.    Thus  unequal  development  reduces  profits.    While 
•thiM  of  the  wheat  is  exported,  one-seventh  of  the  consumption  of 
»y  is  imported.    We  do  not  grow  even  the  cereals  required. 
3  boast  of  our  exports  of  products  of  agriculture.     We  foolishly 
of  feeding  the  nations  of  the  world.    We  do  not  feed  ourselves. 
u  1883  we  paid  $240,000,000  for  food  and  drink  imported,  and  the 
heights,  commissions,  and  customs  duties  in  addition;  and  our  food 
exports,  at  prices  on  the  farm  and  in  the  packing-house,  scarcely  suf&ced 
lopay  the  bill  of  costs  of  such  imports.    A  large  item  of  this  was  sugar. 
Dnrty  years  ago  half  the  sugar  used  in  the  United  States  was  pro- 
in  Louisiana.    Is  it  possible  that  European  agriculture  can  be 
e    d  with  paralysis  by  American  competition,  and  that  this  coun- 
uot  produce  sugar  on  account  of  European  competition  ?    Less 
a  century  ago  it  cost  $1  a  pound  to  produce  it  there;  now  3  ceilts. 
we  do  not  expect  to  manufacture  it  from  sorghum  at  a  cost  of  1 
per  pound,  or  flood  the  markets  of  the  world  with  our  surplus  of 
etion  in  five  years,  it  is  fair  to  assume  that  the  great  maize-pro- 
country  of  the  world  will  ultimately  obtain  much  of  its  sugar 
*ghum.    The  cane  regions  of  Louisiana,  Florida,  and  Texas,  by 
of  some  process  which  shall  not  allow  a  waste  of  40  per  cent,  of 
pressed  sugar,  should  aid  materially  in  the  home  supply  for  the 
)f  consumption.    In  addition  to  the  cane  in  the  southern  belt 
w  sorghum  in  the  great  central  zone,  there  is  a  belt  along  the 
)m  frontier  suited  to  beet  sugar,  and  there  has  been  no  test  that 
i      s  a  shadow  of  doubt  of  success  on  the  experiment.    The  Maine 
iment  was  a  successful  manufacture,  except  that  the  farmers  would 
y  the  beets  only  from  garden  patches  in  insufficient  quantities  for 
lie  manufacture.    They  lacked  land  in  proper  condition,  rotation, 
iiusation,  and  high  culture  necessary  to  success;  with  all  these  requi- 
experience  in  the  cultivation  of  sugar  beets  would  be  essential  to 
success.    In  California  a  single  factory  produced  2,000,000  to 
),000  pounds  of  sugar  last  year,  and  has  made  it  at  a  profit  for 
1  consecutive  years.    If  one  can  do  it,  so  also  can  one  thousand, 
irouble  with  our  farmers,  with  all  their  energy  and  dash,  is  a  dis- 
use for  new  methods,  an  adherence  to  routine,  and  impatience  in  wait- 
for  results.    They  will  exchange  sheep  for  hogs,  or  vice  versa^  in  a 
winkling,  as  prices  veer,  but  will  not  experiment  for  the  ultimate  suc- 
of  new  rural  industries.    As  a  rule,  they  cannot  well  afford  to ;  it 
ae  duty  of  the  Government,  the  proper  business  of  this  Department 
of  the  agricultural  colleges  to  do  the  necessary  experimental  work 
raich  shall  usher  in  new  and  profitable  enterprises  in  production,  which 
I  relieve  the  crowded  competition  in  cereals  and  cotton,  give  to  the 
urer  a  demand  for  Lis  work,  the  producer  a  market  for  his  varied 
cts,  and  the  country  added  wealth  and  foreign  exchanges  in  its 
r.    But  the  prosperous  farmer  should  cultivate  a  generous  public 
u  as  well  as  a  laudable  esprit  de  corpsj  and  take  some  risk  in  intel- 
experiment  that  promises  beneficent  results  to  his  class  and 
e  of  the  public  welfare. 

B  but  a  glance  at  this  great  subject.    From  these  contrasts  it 
rly  be  assumed  that  only  agriculture  which  applies  the  discov- 
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er\e»  of  scieuce  will  pay  at  all.  If  the  aimnal  agricultunil  protlnetion 
of  India  i»  worth  but  $8  for  each  inhuhitaut,  while  that  of  the  Umted 
{States  is  worth  $64,  we  may  claim  Home  progress  in  skilleil  hnsbaudr)'; 
))iit  the  goal  of  peri'ectioii  in  Htill  far  ahead. 

Among  the  re8ult«  due  t^  a])p1ied  science  in  the  work  of  agricnltare 
the  following  are  prominent : 

(1 )  Fertility  is  increased ;  the  rate  of  yield  is  greatly  enlarged ;  labor 
is  lightened ;  the  laborer  is  less  a  ^'  beast  of  burden  "  and  more  a  master 
of  machinery.    (2)  The  margin  of  profit  is  increased,  or  rather,  one  ap* 
pears  where  none  before  existed.    (3)  Production  is  eqnalhMd^-fherein 
fewer  gluts  of  certain  products,  and  gi*eater  variety  in  productioQ.  (4) 
Diasters  of  primitive  agriculture  are  ])artially  avertied — drought 
de^p  and  thorough  culture,  ex(tessive  raint^ill  by  drainage;  iusecUian 
less  numerous  with  rotation,  and  their  injuries  are  outgrown  by  t 
of  vitality  and  strength  of  growth;  blights  and  other  maladies  of 
table  physiology  are  avoided  by  amelioration  of  the  soil  and  cultivi 
in  harmony  witli  the  conditions  of  healthful  growth. 

Finally,  by  n)>p1ication  of  the  discoveries  of  science,  the  farmer  uoi 
brain  with  brawn  in  rural  procbiction,  labor  loses  its  drudgery] 
quires  etl'ectiveness,  the  profit  and  pleasure  of  agriculture  areadv; 
the  public  wealth  and  welfare  are  ])romoted,  and  a  country  life,  n 
ever  its  previous  charms,  is  far  better  worth  the  living. 
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TH A  N  S I  »ORT ATION  KATES. 

The  rates  of  transportation  given  are  the  regularly  authorised 
as  reported  by  the  companies.     The  special  rates,  the  cut 
discriminations  to  individuals,  whenever  and  wherever  made,  an 
reported  and  inaccessible.     It  is  a  matter  of  public  knowh 
such  modifications  of  the  tariti'  are  sometimes  made.    Their  ex 
influence  cannot  be  determined  with  any  approach  to  aooaracy. 

[In  oenU  p«r  100  poands.) 

Tablk  l.—ChatigvB  in  the  rates  of  freight  vjion  yrain  firam  Chicago  (oAVw  Torkfim 

1876  to  lc?65.  inclusive. 


Date. 


1870. 

•Tanuai'V  1  •  •  •  • 

^larcht 

April  13 

April  20 

Mays 

Deoeubor  18. 


m 


!l 
45    ! 
40 
35  , 
22^1, 
20 
•Mt    I 


Date. 


AiiKiiBtl? ;  30 

November  25 '  35 


1879. 
January  I.. 
February  1 


20 


1S77. 
.Tuuiiary  1... 
.lauuur'vL'... 

Aprils" 

September  4 
Ortobrr  17.. 


1878. 
Jaouaryl... 
Murch  11  ... 

April  1 

Jay  17 

d.ugust  5  ... 


30  , 

35  «i 

30  11 

40  :| 


40 
30 
25 
20 
25 


Mair.h  1 '  18 

1,1 
10 
15 
!» 

30 
35 
40 


April  1 

May] 

June  \i 

.Fuiie  2U 

Au}{Uit  4 

Aui^st  25 

October  13... 
Noveniber  10. 

1880. 
Junnary  1.... 

Mai-ch  1 

April  14 

NoTttmber  27 


40 
35 
30 
35 


Date. 


1881. 


January  1 

if'obruaryl 

March  1 

Aprill , 

April  11 , 

April  18 

•Inuu  H , 

Jiiui'  15 

St'pteuiber  20 

OotoberlO I  15 

Novemberl !  2o  'I 


36 

40 
86 
80 
26  I 

no 

'J5 

15.; 

12|! 


Janoaty  1 , 
▲pxlllQ... 


KoTemlMril 


December  0. 
1882. 


January  1... 
January  28.. 
March  25  . . . 
December  1. 


12^! 


12* 
SO 
25 
80 


1884. 

Jftnuaryl 

JaanaryS 

Januftry  14 

March  14 — 

March  91 

June  84 

July2l 


1886. 

Jaouaryl.. 

▲prill 

Julyl 

▲ngnatl 


1. 


*«fOTB.— '''he  ratea  for  1885  •**«  thoae  reported  by  the  trunk  line*  on  the  flnt  day  of  eaeh  ouatk. 
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X 
91 
31 

u 


9 
% 
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1 

w 

is 
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Table  IY. — Canal  freight  on  wh^at  and  com  from  Buffalo  to  Hew  York  during  tken 

.0/ 1884  awd  1885,    ' 


Date. 


Mav 

7 

May 

10 

May 

17 

May 

24 

May 

31 

Juue 

7 

June  14 

June  21 

June  28 

July 

5 

July 

12 

July 

19 

July 

26 

AUR. 

2 

Auj:. 

9 

Aug. 

16 

1885. 


"Wlieat. 


Com. 


3i 

I* 

8 

3 

3 

3J 

3i 

3i 

3i 

31 


1884. 


Wheat 


Com. 


Date. 


Aug.  23 

Aug.  30 

Sept.    6 

Sept  13 

Sept.  20 

Sept.  27 

Oct. 

Oct 

Oct 

Oct 

Kov. 

Nov. 

Nov. 

Nov. 

Nov. 


4 
11 
IP 
25 
1 
8 
15 
22 
24 


1886u 


Wheat 


COHL 


18M. 


Wheat  i  (k 


1884. 

Wheat 

Corn 

1885 

Wheat 

Com 


May. 


3.8 
3.4 


4.3 

3.8 


June. 


3.4 
3.1 


3.2 
3.0 


July. 


3.6 
3.2 


3.0 
2.8 


Angiut 


4.2 
8.8 


3.7 
8.4 


Septem- 
ber. 


i.7 
i.2 


8.6 
8.8 


October. 


&0 
4.4 


4.1 
8.7 


b 


Table  Y. — Average  ocetper  lushelfor  transporting  wheat  from  New  Torh  to  lAverpi 
tteamer  during  the  twenty  years  from  1866  to  1885,  indlueive. 


!l 


Years. 

Steamer  rates. 

Sailini^- vessel 
rates. 

Years. 

Pence. 

Cents. 

Pence. 

Cents. 

1866 

4.74 
5.18 
7.18 
6.40 
5.78 
8.16 
7.64 
10.56 
9.08 
8.07 

9.48 
10.30 
14.36 
12.98 
11.56 
ia32 
15.28 
21.12 
18.16 
16.14 

1876 

1867 

j  1877  

1868 

:  1878  

18G9 

1879 

1870 

1880 

1871 

1881 

1872 

1 

1882 

1873 

9.91* 

7.83 

7.12 

19.82 
15.66  : 
14.24 

1883 

1874 

1884 

1875 

1885 

Steamer  rates. 


Penc6w 


ao2 

e.93 
7.81 
6w20 
5i88 
4.06 
8.87 
4.54 
3.40 
8.00 


Cents. 


16.04 

13.86 

18.22 

12.40 

1L76 

&16 

7.76 

8.08 

6.80 

7.20 


Sailings 
latM 


Pence. 


7.64 
6.76 
7.09 
5.90 
5.10 
4.75 


6i25 
5u00 


The  following  are  the  prices  paid  for  carrying  grain  fix)m  New 
to  Liverpool  during  the  years  1884  and  1885 : 


Months. 


annary . . 
February 
March  ... 
ipril 

lay 

rnT»A 


1885. 

1884. 

Pence. 

Cents. 

Pence. 

Cents. 

6.00 

10 

2.35 

4.70 

4.50 

9 

2.24 

4.48 

8.00 

6 

1.56 

3.12 

4.00 

8 

1.77 

3.54 

3.50 

7 

1.25 

2.50 

8.00 

6 

3.08 

6.16 

Months. 


July 

August . . . 
Septembw 
October . . . 
November. 
December . 


1888. 


Panosw 


2.75 
&00 
&50 
4.00 
4.00 
8.00 


Cents. 


? 

7 
8 
8 
6 


188( 


Pence. 


471 
468 

8.00 
400 
&79 
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I.— Quantity  and  mIm  of  properly  eleared/rom  Buffalo  la  iid«-water  and  in 
mtdiaU  point*  for  Um  ytar  1885. 


rCiclM. 

'"SXS"* 

Property  iil«u«d,  way. 

thronghudwk;.' 

QoMlltj. 

Value. 

,^.,.,. 

v.... 

ToUl 

quMtitT. 

™IUB. 

??r"°iSS:: 
:.-.v;::.CS: 

do.... 

4].SS3,43< 

».iw,««o 
zoiiats 

10,883.405 
4»,S7t 
166. 3M 

"■'is 

4S,9m 
Ifl,  2«,  857 

lu!  511 
1.1011,024 

14B72,M» 
^337J 

n]ofls 

831,652 

Toiaw 

g,l»5 

84,2*5,783 

S3,  389.  500* 

18,  003,  758 

?3B,7*2 

1!,  731,  All 

as 
"•as 

8,024 

"'Ss 

pounds. 

a,iw,m* 
ii;5M 

Table  VIII. — Onut  and  net  eamingt  ofpromiittnt  Una  of  railroad. 

PBlOfSTLVAKIA  BAILBOAD. 


"- 

from 
ft«ght. 

Psroent, 

XnniiDEi 

Peroant. 

mg«. 

Per  lent 

™g?™ 

Si 
11? 

a3,6iT!i 

S4;5M,7 
22,BM,3Z9 

78.4 

il^Gsiwa 

S,4M,047 
3.767,9*2 
3,772,308 

4:«7.i« 

s[BKr]46< 

Bins',  .23 

8,017.753 

24!fi 

|s 

ib!i 

»l,e»,577 
M,  298. 402 
4,139,111 

e,37i,6« 

8:aM.iM 

l^SH-,155 
in,6IXl,3!» 
13. 881.778 

3I7 
42!  D 

14.^0,070 
(,932:701 

!0.4»3,2Sa 
I7:<>47!oM 

::::::;:::; 

n  017, 813 
30.lM.tt9 

XEW  YOAK.  LAKE  ZSIB  ASD  VESTBRK  KAII.KOAD. 


..|»a,<53,w 

..I    3,Wi4,3J 

.:   ll,sa3!M7 

.    tS,287.3H 


18.893,111 


NEW  YORK  CENTKAL  AHD  HUDSOK  BTTXB  KAILSOAD. 


|3.T7S,620 

C,WS,2«) 
0,323.307 


»«.S»S,217 
9,0M.3»« 

r:!  sea!  320 

*,  585.415 

2o!  3^2:  &B3 
17, 249,  ;S7 
30,  363,  891 

ss,ew,4ai 
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Table  IX.^The  yarthweaiem  road; 

GROSS  EARNINGS  FROM  FREIGHT. 


Yean. 

ftn?       Burlineton 
Ai*i«.              and 

Chloaffo, 

Mllwaokee 

and  Saint 

Paul. 

ChioAftO 
and  North- 
western. 

^«Kf 

1870 — ... 

$3,372,088 
8, 178, 531 
6,808,484 
6,648,870 
6,948,128 
8,197.881 
8,073,876 

$i.  51t.  029 
8, 502, 617 

$5, 116. 141 

$8. 187. 597 
D  S4fi.  430 

$3,587,002 
6, 292, 418 
8.085,186 
8.890,480 
9.897,097 
7.988.287 
8.058^818 

$5^'"        '  139.91) 

1876 

>*.  AOU.  A(W 

6                  *•-    , 

1880 

18.  054.  200  '     fi-  M4. 22fl  :  IS  Ml?.  777 

6l-...                     1 

1881 

18. 595. 819 

11.884.796     14,414.161 

a;876;_  -    - 

1882 

16,711,609 
19. 614, 161 
18.  514. 432 

14. 002, 385     17, 525, 184 
16.365,354  ,  16.894.358 
16. 128. 964      17. 677.  Mfl 

5^918,198 
8,884.959 
7,902,048 

« 

1883 

7! 

1884 

7L— ,J 

,       . 

TONS  OF  FREIGHT  CARRIBB. 


1870.... 
1875.... 
1880.... 
1881.... 
1882.... 
1883.... 
1884.... 


1.261.4.^ 
1.  .'M.'S,  842 
3,071,7«ri 
3. 275.  004 
3.  f*21,  K4'» 
8, 488, 4U6 
3.508,284 


1,  052, 754 

2,  .?nO.  933 

6,  6;i9,  186 

7,  710,  750 
6  .146.  250 
7,  045.  701 
7,  525,  997 


1, 622, 753 
1,832,527 

3,  260,  »5:< 

4,  27K,  088 
5, 127.  707 
5, 661, 607 
6,  023, 016 


2,222.978 
3,  l.'S3,  315 
5.  574,  685 
0,06-2,112 
8. 190,  803 
7. 874, 686 
8,453,994 


856.668 
1, 717, 727 
2, 966.  76.3 
3, 276, 2«0 
3. 754,  531 
a,4M.HB8 
8, 618, 142 


I 


1.628,994 
2,016.424 
2,702.583 
2.875.833 
2.  n«9. 578 
8,888^688 
8,354.085 


I 


HSV 
29,» 


Ol 


1870. 
1875. 
1880. 


NUMBER  OF  TONS  CARRIED  ONE  MILE. 


Years. 


Chicago     I  Shl2S?;?«H" 
audAhon.    '     ""«*"""«» 
I       Quinoy. 


14.5, 000.  000 
168,  028,  879 
4SI.474.  730 

1881 j     417.  (»00.  997 

1882 1     474.  H'2:i,  008 


1884. 


ae 


OOU.768,064 


147.400.207 
486. 863, 181 
1,624. 401,  793 
1.211.00.3,074 
I,222,80H,40? 
1.5.V2,14I.453 
1. 417, 280, 633 


Chlraxo,  Mil- 
waukee and 
Saint  PaoL 


ChtcafBoni 
NorthvMtm 


181,488,878 
272. 639. 508 
504. 876. 154 
807.317,007 
945>  2Si),  159 
1, 178k  «U.\  038 
1,847,787.888 


461 


1. 

1 

1 


Years. 


ChicB{;:o 

and  lloVk 

Islaud. 


1870 130,083.871 

1875 ■  '^87.  H13.  .'>7»' 

1880 i  6^<6.  4r)i<.  O.-il 

1881 1  712.:jK{,  1-JO 


niinois  Cen- 
iraL 


te 


1882. 
1883. 
1S84. 


7Ph.  4«!i;,  >-74  ! 
7i)l,  .'il)".,  .Ihj 
734.  0«ll,  380 


265, 409. 400 
284.  050. 000 
:M1.288.482 
WO.  ti35,  424 
417,7ft2.«52 
W>4.  «3J.  «67 
377.  542. 939 


Rate  par  Ml 
per  mile. 


1. 234. 878. 291 
1,004, 9*7,  :i77 
4. 644. 4«).  655 
4. 43.\  2irj.  005 
5.(41.X{U.034 
5.76^.173.420 
5, 94U.  110,  Oil 


PLfll 
OL«l 
OLW 
01.« 
01.« 


CEREAL  SUPPLY  OF  EUROPE. 

The  production  of  cereals  of  the  countries  of  Europe  was  given  in  So 
3  of  the  i)resent  series  of  statistical  reports,  but  the  record  oftb 
products  grown  does  not  indicate  ncciiratelj  tiie  actual  supply,  lb 
imi>orts  must  be  added  to  home  produ(;tion,  and  exports  subtnustedfttM 
the  sum.  Nor  will  a  single  year  suftice,  as  both  production  and  OOB 
mereial  exchanges  of  grain  fluctuate,  and  the  real  consumption  is. do 
'xactly  coincident  in  point  of  time  with  the  recorded  crop  movement  o 
;ach  year.  But  tlie  iigures  of  a  period,  five  or  ten  years,  taken  togethof 
^ill  afford  an  average  that  will  represent  as  closely  as  is  xKMUiole  oi 
lAflirable  the  real  late  of  consumption. 

\t  >*o^  been  ditl}<*ult  to  collect  olllcial  data  for  a  consecutive  series  <x 
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id  impossible  to  make  the  series  Tiniform.  Tvent?  yeus  ago 
\V  fragments  of  similar  data  could  be  had ;  even  now  tliere  are 
in  Europe  tbat  do  not  attempt  annual  estimates  of  production. 
•  wing  statement  is  a  summary  of  the  actual  supply  of  each 
III      ad,  for  food  of  man,  feed  of  animals,  and  seed  for  sowing : 


Pntod. 

inusB  BurrLl. 

.Mm. 

WltMt. 

AB<wn«lB. 

FwkMd. 

Per  head- 

B«»^ 

>T,MO,0O0 

^46o.o« 

i,sN.ooa 

37,000,000 
4.S  300,000 
31,B0O,H)O0 
27.M0.HXKI 

ill 

i«i*-;s3 

18T(U'B3 

7.I)2B,41B,47S 
146, 704.  BIS 

7>6:fw:iii 

1^1.015,  IBI.OM 

ii.;jo,  4iii,ocs 
Bit.su.  oil 

MB,Sa6,SSB 

°-s 

°-Ti. 

.7e  1  a|iM!3a7,i^ 

hS 

S7.4«7,a3S.S7S 

i4)iMM!<na.na 
i:ow:«n:s8a 

3.7fil,<M44a 

'■-■•■■'^"',    '»■'-■■■'           ^-''..-^-Ml^ 

■-■^      i.>"^,'^3,  ;s:.            S-M 

smeDt  Isclndei  ibout  SE«,004,000  of  the  poTmlUloii  of  Bnrope,  uid  mikea  tlie  Ripply 
HinU  of  whut  ud  3.368,000,0«l  eeoUls  of  aU  oaiwli  Mgetber.  Belgium  i*  ^aMBM 
rear.  It  U  t>elle<*d  that  u  avenge  voold  be  abont  4  oaDUla  of  vheat  per  head,  kud  (.S 
a.    TIm  total  populaUon  of  Cnrope  ia  abont  110,000,000, 

4upply  is  obtained  mainly  from  domestic  production,  in  some 
s  in  pait  by  importation,  and  in  all  there  are  someimports  and 
which  modily  the  supply.  These  data  have  been  ooiiH>lled  for 
of  years  (published  in  the  monthly  report  of  March,  IwO),  and 
age  imports  aud  exports,  as  well  as  production,  give  a  trawidea 
lal  supply  than  could  be  obtained  from  the  examination  of  fluo- 
auuual  figures. 


pu-lHoa. 

P«4od. 

ProilQotion. 

Imporla. 

Eiporti. 

Supply. 

.UB«T 

1B4-S1 
lST»-'8£ 

Iir7:i-'ii= 
ia70-'ii 

i-,0M!'«3,7Sa 
«W,  4117.  B«7,  SOI 

4H,DTB.0O0 

Fnundt.a 

'•'»:*«:  IS 

Pound*. 

],1M,M1.<KI1  j      mMoiWI  M,41R,ui«« 
1,4»,S17.«8         «4)',SM.2W,     7.000.830.311 

7,*i8,flis,40i  1     ui.^se.im'  ii.miM.ow 
a»,HjB»,T«i     ij^.so*.iroa     8,770.41^068 

.w>i,r!5fl.m         t™,tr-.-,,5*3           t9V.<^.W2 

Al  and  Inland  . 

i.'m.T^t.vm .  s,i47.i«e,Ks 

ia;i-'78         le,  514,  ISO 

Ssm.seB 

4;.g4i.it» 

meal  and  floor,  reilnrcd  to 


In  ue  tnrlnded  with  wbett, 
__  lo  not  Invlode  the  Iide  of  Mao  aad  tbe  Cbuuel  Iitauda. 

.  H  to  production  are  taken  from  Dr.  tod  Nenmann-SpaUart'a,  PibTtMJm  dir  VM 
* * ^t  a  medlom  Drop  for  tbe  period  URtoUnL    lb*  taipnta  Md  (a 


''  parpon  to  repreeent  a 
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TaiU  ttowtii;  lk<  MMtagt  pniuctiom,  iMportf,  export*,  amtt  tufph  «J  om^  tOk 
wJMat*  in  different  oo*ntrie»  for  the  period  epee^ud. 


ComiCiin. 


A.niitriii  imd  Hunnry  li. 

BelBmm 

Deuitarli 

Franooft 

SSJii^::::::;::::: 

Portngal 

Tlua^Hin  Europe....... 

SimId 

Bweden , 


a  Tbfl  fijinnB  on  hnporla  Aad 
kilt  In  tlw  wreals  from  irhloh  t 


10.301,  ^<U,  ASS 
1,311, 4M.  544 


Pmindi. 

7ei.0TT,5ea 

l,We,48G,}31 
302,MS,4Sa 
1,183,51«,413 

3. 8BI,9M,7M 
S,SS2,3ta,MS 

78a,i47.Ul 
3S.e23;M0 


iT,3: 


Exporta.*         Bontj- 


tTt,  ilKUS 

778,  n^m  I 
i«,i|^  I 
xM,ni,fs> 

t.4M.1M,4U    I 
M>,6U,31B 


»  Ulllst,  of  which  tha  ■maunt  ia  compuvUTclj-  iimill,  la  not  Inoliid 
sThe  fleniM  M  to  picdnctlnn  da  notWlnilii  thij  IbIc  of  Mm  ud  tl 
d  PnlM la  Indodad  with  erajn  in  theaa  Hguru. 
te  0,  preoBding  mdIo. 


'lodi.      Piodaction. 


AiutrU-HuiiEajy . . 

BtlEium 

T^anmu-k — 

OniBtBrtUls  Mid  IreUud 

IlBlr 

IfBtherludi 

Portnpd 

JlUMiA  In  Snropa  ■--■.--- . 
Bpala 


,»4.1S2.71S 

..ear.3sa.sai 


38,fiM.B34,... 

iE,ftrB,Ms,iai) 

i4,34X,19S,lZ4 
l,C37.aM,«2B 
1,SU.434,4SS 


i,m.^«e.sal 

4,OUM0,US 

u,itt.iae.iOt 
1,377,  mils 


LlSlll^itt 
3sgUl,tt» 
MI..'dt4U 

621.5aT.n4 

i,4ai.:HS 

g.l9«,4S8,iM 
lTS,t3<BI4 
S44,sas,4» 
1!.S7S,W 


•  6m  notM  to  ths  two  preoadiDK  tablM. 


1886— THE  CROPS  OF  THE  TBAE. 

Notwithstanding  the  fears  of  many  in  the  early  montliB  of  the 
the  season  has  been  a  fall  average  of  produotiveneas.    It  is      i 
ill  live  years  past  to  give  an  average  yield  of  corn,  after  a  prv 
period  of  six  years  of  ^  bushels  or  more  per  acre.    The  preaeat 
ueeds  the  average  about  half  a  bushel  per  acre. 

Oats,  allied  to  com  in  its  uses,  and  governed  in  price  mora  or  J 
the  supply  of  maize,  also  made  a  high  record  in  the  scMon's  repo 
condition,  showing  the  largest  area  and  greatest  volume  of  pi 
ever  recorded. 
Barley  is  a  medittm  crop,  and  buckwheat  above  the  average- 
Wheat  has  suffered  worse  ftom  winter  killing  tiian  ia  any  fO      ' 
perience  of  orop reporting  in  this  Department    The  wioterofxi     '<" 
VHS  only  less  severe,  and  that  of  18T3-'74  was  nearly  as  bad.  Oa 
'■Mm'  of  the  area  seeded  the  yield  was  only  9J3  boULela ;  ui  tlw*> 
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,  dedactmg  abandoned  and  replanted  areas,  which  were  larger 
before,  the  yield  averages  10.4  per  acre.    The  loss  was  not 
i  in  the  northern  belt.    Michigan,  the  highest  latitude  in  which 
^heat  is  grown,  goffered  less  than  nsnal,  and  made  a  large  crop, 
;he  best  recorded ;  its  surface  was  well  covered  with  a  blanket 
until  into  April.    There  was  some  protection  in  Northern  Obio, 
comparatively  good  crop  on  a  limited  area.    The  loss  in  New 
BIS  also  slight,  and  not  very  severe  in  Pennsylvania,  with  some 
)nal  areas  of  greater  damage.    The  central  belt  between  36^  and 
atitude  received  the  full  effect  of  the  winter's  severity.    The 
usually  exempt  from  iiyury  by  winter  freezing,  but  not  en- 
past  season.    The  signs  of  injury  in  spring  were  visible  even 
xtreme  South. 

D  promised  a  large  crop,  on  an  increased  acreage,  and  has  made 
>  medium  one,  in  aggregate  volume  exceeded  by  the  crop  of  1882, 
^reached  somewhat  nearly  only  by  that  of  1880. 
'  crops  have  enjoyed  conditions  favoring  medium  abundance, 
me  exceptions,  notably  the  potato  crop,  which  was  injured  se- 
>y  rot  in  the  latter  part  of  the  season. 

ether  production  has  been  abundant,  more  than  ample  for  do- 
onsumption,  in  everything  except  the  products  which  are  always 
ent,  as  sugar,  barley,  rice,  and  subtropical  fruits. 

TBMPERATUEB  AND  EAINTALL. 

Bmperature  of  April  was  a  full  average  on  the  Atlantic  coast 
Eastern  Gulf  States,  and  still  higher  in  the  Western  Gulf  States, 
essee,  and  in  all  the  region  west  of  the  Missouri.  It  was  an  av- 
1  the  Ohio  Valley  and  in  the  Mississippi  Valley ;  and  slightly 
verage  in  the  Lake  region  and  in  Florida.  May  temperature 
iformly  lower  than  an  average  in  all  the  country  east  of  the 

»tiDtain  region,  and  higher  thence  to  the  Pacific  coast.  In 
mperature  was  normal  in  the  East,  the  South  Atlantic  States, 
1  Gulf  States,  but  low  in  the  Ohio  Valley,  the  Lake  region,  Up- 
sissippi,  the  Missouri  Valley,  and  extreme  Northwest.    It  was 

I  average  in  July.  August  was  unusually  cool  throughout  the 
nd  in  September  somewhat  below  the  average,  except  in  the 
est. 

I  was  deficient  in  April  frt)m  Pennsylvania  to  Florida,  and  es- 
•undant  in  the  Missouri  Valley.  The  May  precipitation  was 
le  standard  in  all  of  the  States  south  of  New  England,  normal 
hio  Valley,  and  deficient  in  the  Lake  regions  and  the  Northwest; 
Lower  Lake  region  had  an  excess  in  June,  as  did  the  East,  the 
gion,and  the  Missouri  Valley  in  August.  TheSouthern  Atlantic 
'ere  visited  with  extreme  rainfall  in  September,  while  the  quau- 
small  north  of  Maryland.  As  a  whole,  there  was  a  more  equal 
tion  than  usual,  and  greater  exemption  ttom  droughts.  Injuries 
ing  crops  were  greater  from  floods  and  excessive  moisture  than 
ought. 
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For  a  better  opportanity  to  study  the  peculiarities  of  t1ie  ttmi 
meteorology  aaA  itB  influence  on  vegetable  growth  and  matttratioii,!! 
following  tables  from  the  Signal  Service  records  are  presented: 

.A.TSRAGB  TBllPBKAItFRK. 
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Grouping  the  more  important  siffricnltural  dfetriota  of  the  Sontbi 
'^'nst,  S'xl  '!Otn;>iii'iug  the  record  of  1885  with  the  average,  tlie  pc      ■ 
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ties  of  the  season's  temperatare  and  raiDfall  in  the  sereral  districts  is 
aade  easily  apparent : 


Montbt. 


Iprfl 

«»y 

^•M 

filly 


South  AtUmtio. 


e 

0.0 
-0.9 
-0.4 
-0.2 
+0.6 
— LO 


Inehs§. 
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-1.0» 
+L87 
+1.80 
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+1.4 
-2.1 
-1-0.4 
-0.4 
-0.1 
-0.8 


+  1.28 
-0.82 
-0.56 
+0.05 
-2.10 
+8.78 


01iioYaU«y. 


0.0 
-2.4 
-2.6 
+0.6 
.-2.2 
-L4 


+0.28 
-0.20 
*0.22 
-2.61 
+1.24 
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HiMoori  Yal. 
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+1.7 
-LI 
-1.5 

+1.4 
-4.8 
+0.4 


+1.11 
+0.11 
-0. 53 
-0.07 
+8.02 

+Lao 


Extreme  Nortb- 

WMt. 


+1.7 
—0.7 
-2.2 
+0.8 
-6.8 

+a4 


Inehsi. 

+0.56 
-1.59 
+1. 20 
-0.01 
-1.58 
-L16 


CORK 

In  coiiRequence  of  the  injury  to  wheat,  the  maize  acreage  was  in- 

ed  more  than  usaal. 

xue  area  of  last  year,  as  estimated,  was  69,683,780  acres;  this  year 

rS,130,15O  acres,  au  increase  of  5  per  cent.    The  crop  had  a  favorable 

start.    July  condition  averaged  94  per  cent,  against  96  in  1884  and  KK) 

in  1880.     High  condition  in  July  is  not  absolutely  essential  to  the  pro- 

ittction  of  a  large  crop,  yet  it  is  a  favorable  indication.    Daring  the 

Bx  consecutive  years  of  large  production,  condition  in  July  reached  100 

but  only  in  one  instance,  in  1877,  was  lower  than  in  July  of  the 

11       it  year. 

11  was  shown  that  there  hud  been  a  large  amount  of  replanting 

ughout  the  West,  partly  because  of  defective  seed  used  and  partly 

m  i    lount  of  excessive  moistiire  iu  the  seed  bed,  and  a  prevalence  of 

worms  tiiat  seems  to  have  been  somewhat  anusual.    The  lessons  of 

)      few  years  have  been  expensive,  but  they  have  not  taught  all 

rs  the  economy  of  a  careful  and  timely  selection  of  seed,  thougli 

ni  has  been  done  in  that  direction  by  thoughtful  farmers.     An  lin- 

e  amount  of  labor  has  been  lost  this  season  in  replanting  because 

«  poor  seed. 

There  was  an  excess  of  moisture  in  low-lying  lands  at  the  planting  and 

jemiinating  period,  as  well  as  that  of  early  growth,  in  a  large  portion 

>f  the  breadth,  yet  tlie  ardent  suns  of  the  last  week  in  June  evaporated 

apidly  the  excess  of  moisture  and  grreatly  improved  the  appearance  of 

be  crop,  so  that  growth  was  generally  luxuriant  and  the  color  a  healthy 

[reen  at  the  time  of  observation  for  the  July  report. 

The  August  report  showed  an  improvement  in  condition  which  carried 

average  to  90.     In  some  sections  temperature  was  very  high  and 

sture  deficient  a  i)arr  «t  tlie  month;  yet  improvement  continued, 

win^  that  high  heat,  without  deficient  moisture  often  benefits  corn 

[ler  than  injures  it. 

in  the  latter  part  of  July  rains  were  general,  insuring  against  very 
ions  drought  for  the  remainder  of  the  season,  and  guaranteeing,  in  the 
ence  of  frost,  at  least  a  medium  rate  of  yield. 

ihe  returns  of  the  1st  of  September  showed  that  drought  in  the  South- 
*n  States  bad  wrought  some  ii^jury  in  the  light  soils ;  on  the  uorth- 
ler  maturity  had  been  delayed  by  heavy  rains  and  cool  nights, 
lught  frosts  in  high  latitudes ;  yet  average  condition  had  been  re- 
only  by  a  single  point,  and  the  crop  in  the  absence  of  killing 
%  assured.    The  growing  season,  from  germination  to  harden- 
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ing  of  the  grain,  had  been  characterized  by  a  moderately  high  tempen- 
ture  auil  sufficient  moisture,  with  local  exceptions,  for  healthftil  growth 
aud  full  maturity.  The  meteorological  conditions  of  the  snmiuerbid 
been  more  favorahle,  on  the  ^hole,  than  any  prior  season  since  ISBI), 
and  the  promise  accordingly  of  a  somewhat  larger  rat«  of  yield  wu 
reasonably  sure.  It  is  more  and  more  apparent  that  agricnltaral  mete- 
orology, in  coniiectiou  with  corn-growing,  is  of  equal  importance  irith 
Boi]  constituents,  and  that  failure  results  from  abnormal  tempetalSTe 
and  rainfall  than  from  lack  of  fertility. 

Insects  caused  no  general  or  serions  damage.    In  the  Ohio  V 
and  in  the  Lower  Missouri  Valley  grasshoppers  were  abundant,caD 
local   injury.     Chinch-bugs  were  also  reported,  especially  in  II 
and  Texas — in  some  localities  iu  immense  numbers. 

The  October  report  announced  the  maturity  of  the  crop,  and  a  yield 
a  little  above  the  average  condition,  being  95,  one  point  higher  thu 
July,  making  a  record  of  great  uniformity  through  the  season,  ho 
its  early  status,  and  even  improving  it  as  the  season  lengthened. 

There  was  exemption  above  the  average  from  frost,  and  therefbie  i 
smaller  proportion  than  usual  of  soft  corn.  In  an  average  of  serie*  rf 
years  one-liith  of  the  crop  is  unmerchantable,  from  frost  and  otlia 
causes  of  immaturity ;  in  bad  seasons,  two-iifths.  This  year  has  lit- 
'nessed  no  losses  from  frost  except  upon  the  northern  border.  Com  it 
so  general  a  crop  in  all  latitudes,  and  at  elevations  in  some  instu 
up  to  6,000  feet  or  more,  that  frost  catches  some  of  it  in  the  most  &vor 
able  seasons. 

The  product  of  corn  as  estimated  ia  1,936,176,000  bushels  affi 
1,795,528,000  last  year,  an  increase  of  140,648,000  bushels,  or  IA  ; 
cent. 

The  yield  is  26.5  bnshels  per  acre,  against  25.S  last  year,  whi 
very  nearly  an  average  crop.    That  of  1882  averaged  24.6, 18bo 
22.7,  and  the  still  worse  crop  of  1881  the  low  yield  of  18.6  Dosheii 
acre.    The  present  year  is  the  first  in  five  that  passes  a  ftall  are 
rate  of  yield.    The  price  is  little  more  than  half  that  of  1881,  whi 
63.6  per  bushel. 

The  valuation  is  32.8  cents  per  buBhel,  instead  of  35.7  cents  last  jtil, 
and  the  aggregate  value  is  |G35,07J:,G30,  less  by  about  95,000,000  tbu 
the  smaller  crop  of  I6S4.  The  record  of  estimates  by  States  is  as  fid- 
lows: 


SCaMa  uid  TerrlloriM. 


Miine 

Vsmionl 

HMUchnsetta . 
Rhode  laland... 

CoDUrctlcDt 

Ne»Tork 
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"WHEAT. 

story  of  tlie  Inst  wheat  crop  represents  it  as  ODfortnoat^,  from 
to  liarvest.  Tho  soil  waa  in  bad  condition  on  the  Atlantic 
m  Sew  Jersey  to  Georgia,  and  in  West  Virginia  and  Tennes- 
wafl  better  in  tbe  Southwest  and  in  Missouri,  Illinois,  and 
I.  In  tbe  Ohio  Valley  it  was  scarcely  in  a  medium  condition. 
I  New  England  was  rather  dry  for  seeding,  bnt  the  soil  was 
.  in  fine  condition,  and  the  fall  growth  moderately  good.  Goo- 
f  seeding  were  generally  favorable  in  New  York.  In  New  Jor- 
oU  was  hard,  germination  slow,  and  growth  small.  The  effect 
bt  was  similar  along  the  Atlantic  coast,  and  on  tbe  Gulf  coast 
rss  also  dry,  but  autumn  growth  was  better  than  in  the  States 
ast.  Texas  reported  better  condition  than  any  other  Sonthern 
n  the  Ohio  Valley  the  surface  was  impacted  by  drought  at 
ints,  yet  there  were  many  reports  of  flue  growth.  In  Illinois 
)ori  these  were  more  general,  and  superior  condition  of  soil 
Q  development  were  reported  of  large  districts.  lu  parts  of 
the  soil  was  too  dry  for  germination ;  iu  others,  as  in  Dickiu- 
laha,  Ottawa,  Cherokee,  Pottawatomie,  and  many  other  ooun- 
ninatioQ  was  prompt  and  fall  growth  good, 
erage  date  of  seeding  was  as  follows : 

Averagt  dale  of  seeding. 


•- 

1 

^7S*' 

sata. 

^- 
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3^^.24  1  Nov.  15 

Aug.  HI  1  foT.  1 
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Had  the  winter  been  propitioas  there  might  still  have  been  a  good 
crop.     South  of  the  latitiide  of  40°  there  was  little  protection  by  anon, 
temperature  waa  variable,  occasional  snowa  disappeared  and  slieeti  of 
ice  coveied  the  level  or  low  i^urfacea,  and  fretzes  succeeded  (     «!  in 
later  winter,  rcsnlting  in  the  destruction  of  the  plants  to  a  deene* 
nnpi'ecedeuted.     Tlie  April   report  was  very  unfavoiable,  yet  not  » 
nnprouiisiiig  us  that  of  Miiy,  as  the  amount  of  damage  eoold  not  be 
determiued  so  early.    It  not  nn&equently  happens  that  improvi 
follows  if  the  roots  are  less  injured  than  t^e  blackened  ldadwlndi> 
and  April  weather  proves  favorable.    In  this  instanoe  the  breaU 
the  roots  was  worse  than  appearances  indicated,  yet  the  retnms  were  in- 
terpreted to  mean  an  apparent  injury  of  2C  per  cent.    It  was  ap&nrmt 
in  5liiy  that  the  loss  would  be  still  tf  reater.    A  redaction  of  149, 
bnshels  won  reported  as  early  as  the  Ist  of  Jone,  and  a  probable  y 
of  207,000,000  bushels,  which  is  less  by  1,000,000  or  ^000,000 
tbe  final  eRtimates  of  total  prodnct. 

The  tirst  report  of  spring  wheat,  June  1,  was  more  favorable,  indi- 
cating a  product  of  15^,IKIO,U(>0  bushels.    The  occnrrence  fif  ezti 
beat  ill  inidHuinmer  redni-iHl  this  expectation  to  tbe  extent  of  8,000, 
biisltels,  notwithstanding  a  considerable  increase  in  Dakota  due  to 
I'eveliitiou  of  an  iuci'ense  of  acreage  beyond  previous  calculation  in  lb 

The  California  crop,  so  uniformly  overestimated  in  local  reports  \ 
after  yenr,  makes  this  year  a  product  of  little  more  than  '.  WC 
bushels,  or  two-third.'i  of  the  (juantity  reported  in  local  estimai 

Tbe  result  as  given  below  shows  a  decline  of  30  per  cent,  fr 
aggregate  of  last  year,  a  reduction  in  barveeted  acres  of  a  « 
S,000,004>,  and  a  value  increased  from  (15.7  cents  per  btuhel  to  "i  i  J.i 

The  following  statement  gives  the  details  by  States: 
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StotoMdTBrritoriii.. 
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OATS. 

.  of  oatB,  like  that  of  corn,  was  eolargred  by  substitutioD  for 
:  destroyed,  aud  the  entire  isorease  is  estimated  at  7  per  ceut., 
;e  being  22,783,030  acres  iiistead  of  21,300,917  last  year, 
tt  report  of  conditioii,  iu  June,  was  quite  favorable,  the  aver> 

04,  a  figure  not  i^o  liigh  as  in  each  of  the  recent  years  since 

increased,  however,  iu  July  and  August,  aud  the  couditioa 
rested  wr»  93,  indicating  a  ftill  average  lor  a  series  of  years, 
lated  yield  is  27.2  bushels  per  acre,  while  the  less  prolific  crop 
L8U8  year  was  25.3.  The  average  of  t;he  estimates  of  eleven 
'1  to  1881,  inclusivi',  is  27.0  bushels.  The  larm  price  is  lower, 
;hy  witli  the  decline  in  com,  averaging  28.5  oeuts  per  bushel, 
egating  $179,031,860.  As  the  decline  in  value  of  corn,  from 
ge  of  the  period  iibove  to  the  present  year  is  23.8  per  cent.,  so 

of  oats  suflers  a  ilecliQe  of  21  per  cent,  from  36.1  to  28.6  cents. 
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Oats,  1885— ContinuecL 


Nevada 

Colorado .... 

Arizona 

Dakota 

Idaho  

Montana 

iN(fW  Mexico 

Utah 

WaBhington . 
Wyoming ... 


Total. 


State*  and  Territories. 


Acres. 


7,868 
45,478 


852,800 
84,088 
63.500 
13,841 
27,687 
80.357 
2.625 


22,783.630 


BnaheU. 


271,000 
1,608;  000 


13,229^000 

1.032,000 

1.775,000 

282.000 

845,000 

8,005,000 

84^000 


620,400,000 


OTHER  CEREALS. 

Rye  Buffered  from  winter  kilHiig,  thoagh  less  than  wheat, 
average  of  83  in  June,  which  improved  to  87  at  harvest,  wn< 
somewhat  below  the  usual  yield  was  secured.  The  spring  ci 
more  promising.  The  June  average  for  barley  was  89,  July  91 
average  reported  at  harvesting  was  88,  which  was  nine  points  k 
the  harvest  report  of  the  previous  crop.  Buckwheat  was  inci 
breadth  and  enjoyed  favorable  conditions,  producing  a  feir  y 
large  area,  the  October  report  of  condition  being  92. 

POTATOES. 

The  early  prospect  for  potatoes  was  fine.  Condition  in  July 
97.  In  moist  lands  in  the  Northern  and  Western  States  there ' 
complaint  of  seed  rotting  in  the  hill.  A  decline  soon  set 
August  average  was  95,  that  of  September  93,  while  October : 
on  account  of  the  rot  in  New  York  and  elsewhere,  which  lucre 
idly  before  digging,  causing  the  loss  of  whole  fields.  Excess 
ure  favored  the  extension  of  the  disease.  The  beetle  was  re] 
all  sections,  especially  in  the  Western  States,  but  was  not 
structive.  A  small  crop  is  the  result,  with  higher  prices,  whic 
still  higher  should  the  stock  which  is  winter-stored  prove  unsc 

COTTON. 

The  area  of  cotten  has  been  increa^sed  about  5  per  cent, 
area  now  slightly  exceeds  18,000,000  acres.    The  tendency  to  ex 
Avestward,  especially  active  beyond  the  Mississippi.    In  Jane, 
plant,  a  good  stand,  cultivation  somewhat  retarded  by  rain,  wi 
tion  at  92,  were  the  essential  features  of  the  report.    Daring  Ji 
rial  improvement  was  maile,  temperature  and  rainfall  fiftvorec 
and  by  July  1  fruiting  had  commenced  in  the  Gulf  Stat 
droughts  were  very  rare  up  to  this  date,  and  moisture  w\ 
ample,  and  in  low  grounds  somewhat  excessive.    Condi    n  i 
averaging  96 ;  promising,  the  later  season  being  favorable,  a  If 
This  status  continued  until  early  in  August,  when  shedding 
began  to  indicate  a  loss  of  vitality,  in  some  places  from  £ 
others  from  deluging  rains,  and  at  many  points  from  ^tteoks  c 
erpillar  or  boll-worm.    A  marked  decline  was  mani&st  in  S< 
orb  An  the  average  was  reduced  to  87.    Drought  in  Texas,  i 
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)rn  Tennessee,  and  in  Alabama,  Georgia,  and  the  Oarolinas  bad 
)roved  iujurions.    Florida,  Mississippi,  and  Loaisiana  bad  better  "  sea- 
ions."    In  October  condition  was  still  farther  reduced  to  78.    The  re- 
urns  of  October  also  included  local  estimates  of  yield  per  acre  in  hun- 
Iredths  of  a  bale.    These  were:  Virginia,  32 ;  North  Carolina,  38;  South 
.'aroliua,  35 ;  Georgia,  35 ;  Florida,  23 ;  Alabama,  30 ;  Mississippi,  41 ; 
Louisiana,  43 ;  Texas,  38 ;  Arkansas,  42 ;  Tennessee,  35.    The  average 
tras  about  365  hundredths  of  a  bale  per  acre,  or  nearly  6|  million  bales, 
rbe  November  returns  were  local  estimates  of  yield  per  acre,  in  i)ound8, 
irhicb  were  somewhat  lower,  looking  to  a  yield  of  about  6J  million  bales. 
Hie  top  crop  had  proved  light,  and  at  some  places  scarcely  appreciable, 
a  tone  of  disappointment  in  the  result  was  apparent.    The  weather 
mi  been  favorable  for  picking,  except  in  the  eastern  belt,  where  rains 
lad  obstructed  the  harvest  and  injured  the  fiber.    The  December  re- 
nms,  those  of  final  product,  always  conservative  in  their  unrevised 
©nation,  showing  8  to  10,  and  in  years  of  sudden  or  severe  depression, 
2  to  15  per  cent,  less  than  the  real  yi^ldi  were  not  indicative  of  a  crop 
arge  as  that  promised  in  October.    The  final  returns  are  made  on 
Ist  of  February, 
ilie  special  cotton  returns  of  February  1,  1886,  estimate  the  cotton 

ling  on  plantations  on  the  1st  of  February,  the  proportion  of  lint 

d,  the  quality,  average  date  of  close  of  picking,  and  the  price  of 
onon  seed. 

The  time  of  closing  of  cotton  picking  varied  greatly  in  every  State, 
T      later  than  in  1884  or  1883  in  nearly  all.    The  average  date  of 

g  was  in  November,  in  1884,  in  nine  States,  and  in  eight  States  in 
ow,  but  in  1885  it  was  in  December  in  all  but  South  Carolina,  Florida, 
nd  Alabama.  On  an  average  the  close  of  picking  was  about  nine 
ays  later  than  in  previous  year.  The  average  dates  in  each  State  for 
be  three  years  are  thus  given : 


Statet. 


inia 

,.Jx  Carolixia 
Qth  Carolina 
~r|ria 

Sa 

.jama 

uuUsippi.... 

•aiaiana , 

las 

IniiMaa 

onesflee 


1885. 


Deo.  11 
Dec.  2 
Nov.  30 
Dec  3 
Nov.  25 
Nov.  28 
Dec  8 
Deo.  10 
Dec  3 
Dec  4 
Dec  10 


1884. 


Dec  6 
Nov.  25 
Nov.  20 
Nov.  19 
Nov.  30 
Nov.  24 
Nov.  23 
Nov.  28 
Nov.  20 
Dec.  '4 
Nov.  80 


1883. 


Deo.  12 
Nov.  28 
Nov.  23 
Nov.  20 
Nor.  30 
Nov.  24 
Nov.  26 
Nov.  23 
Nov.  30 
Dec  12 
Dec  10 


The  returns  relating  to  quality  of  the  present  crop  make  the  cotton 

'  Texas  and  Arkansas  better  than  usual,  and  give  the  lowest  averages 

Georgia  and  Alabama,  while  that  of  the  Garolinas  is  next  in  inferior- 

r,  and  that  of  Tennessee,  Mississippi,  and  Louisiana  nearly  an  average. 

lie  staple  is  generally  short,  especially  in  the  districts  that  report  in- 

or  quality.    On  the  Atlantic  coast  there  is  much  complaint  of  injury 

r ;     as  and  storms,  and  by  harried  picking  between  storms  on  clay 

IS.    The  weather  was  not  generally  favorable  for  picking  in  this 

on.     Going  west  improvement  is  indicated,  and  in  the  extreme 

nearly  perfect  weather  for  picking  was  generally  enjoyed. 

I  returns  of  percentage  of  lint  to  seed  mark  a  similar  difierence  in 

iiq^y )    i  attest  a  general  average  somewhat  below  medium  quality. 

e       )  should  be  at  least  32  per  cent,  of  lint,  or  between  32  and 

'     [j  Jte  States  beyond  the  Mississippi  make  an  average  exceed- 
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ing  32  per  cent.  Mississippi  and  Florida  give  32,  and  theothennot 
much  in  excess  of  31.  This  indicates  a  reduction  of  2  or  3  per  cent  in 
the  ultimate  yieUl  of  cotton  as  compared  with  the  qaantitj  of  seed- 
cotton  gathered,  and  may  decrease  the  product  to  that  extent  bdowthe 
expectation  at  picking  time — a  difference,  possibly,  of  75,000  baleii 

The  following  is  a  tabulation  of  State  averages,  relating  to  quality, 
quantity  marketed,  and  price  of  seed  sold  : 


SUto. 


Virginia 

North  CwroUn» 
South  Cftrolin*. 

Georgi* 

Floiidft 

Alabama 

Hiaaiaaipid .... 
Loaiaiana.. — . 

Texaa 

Arkansaa 

Tenneaaee 


JrtoponMn  M^^ 
marketed.  ^j*ff 


PtrctnL 

'   CMl 

82.0 

H 

810 

U 

84.0 

15 

88l0 

U 

87.0 

H 

84.0 

u 

88.5 

B 

83.5 

U 

88.0 

B 

88L0 

U 

82.0 

tt 

The  average  price^of  seed  is  less  than  formerly,  scarcely  IS  <      r 
bushel.    Planters  are  declining  to  sell  at  such  a  price,  and  mwi^ 
disposed  to  deprecate  the  practice  of  selling  seed,  because,  as  a 
nothing  is  returned  in  place  of  it,  and  the  rear  is  expressed  t 
fertility  of  the  soil  will  suffer  in  consequence.    The  Imt  takes 
from  the  soil ;  the  seed  is  far  more  exhaustive. 

The  quantity  on  the  plantations  February  1  is  apparently  abool 
sixth  of  the  crop,  five-sixthn  having  gone  forwaM,  api        ng  u 
ports  about  February  5.    The  percentage  of  the  crop  i       t         is 
follows:  Virginia.  82;  North  Carolina,  82;  South  Oarolina,  oij  ue 
85;  Florida,  87;  Alabama,  84;  Mississippi,  83};  Louisiana.  8m:  In 
83 :  Arkansas,  83 ;  Tennessee,  82.    General  average^  nearly  89. 

The  indications  thus  point  to  a  crop  approximating  the  Novel 
estimates  of  yield  per  acre,  which  looked  to  a  product  slightly  ea 
ing  6,500,000  bales. 

The  returns  of  February  1, 1885,  for  the  crop  of  1884,  were  interpreted 
to  indicate  a  crop  of  5,667,000  bales.  The  Financial  Ohronide  remd  of 
the  movement,  up  to  September  following,  aggregated  5,669,020  bales, 
and  that  of  the  National  Cotton  Exchange  5,706,165  bales.  As  20,000 
to  30,000  bales  of  the  present  crop  were  apparently  included  in  thii 
movement,  the  figures  of  last  February  may  as  well  fitand  as  tilie  per 
manent  record  of  the  actual  crop  of  1884. 

WINTER  WHEAT. 

The  area  sown  in  winter  wheat  has  been  the  subject  of  inquiry  in  the 
territory  which  produces  it.  It  has  been  increasing  in  recent  years,  bat 
the  low  prices  of  the  crops  of  1884  and  1885  have  naturally  had  a  dUiooar 
aging  effect  upon  wheat  growing,  though  the  persistency  of  the  habitof 
the  farmei^B  distribution  of  crop  areas  is  too  strong  to  admit  of  sadden 
clianges.  Like  the  cotton-grower,  the  wheat-raiser  may  threaten  redac- 
tion, and  depend  upon  his  neighbor  to  make  it.  There  appears  however 
to  have  been  some  reduction  in  several  States,  mainly  in  the  regioni 
Tom  Illinois  westward,  which  grow  wheat  largely  in  excess  of  the  re- 
iuir<^*nents  of  local  consumption.    In  the  States  which  grow6nongb|0r 
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ial  sapply  only  for  home  use,  there  la  uo  iieceBSity  for  reducing 
action,  which  is  only  made  as  a  part  of  a  necessary. system  of  rota- 
or  at  least  of  distribution  of  crop  areas,  and  we  find  as  a  rule  that 
)  has  been  no  reduction  in  these  States.  It  is  wise  rural  economy 
strict  the  present  wheat  area,  which  may  still  be  found  too  large 
•rofit,  should  the  coming  season  be  favorable  to  large  production, 
irther  returns  of  the  area  of  winter  wheat,  for  the  harvest  of  1880, 
be  published  iu  the  April  report. 

le  following  table  exhibits  the  proportions  of  last  season's  seeding 
e  areas  of  the  present  crop,  according  to  the  December  returns : 


States. 


fork 

eraey 

frlnmia.. 

arfi 

iiitl 

ia 

Carolina 
Carolina 


Per 

cent. 


96 

100  ' 
101 
100  ; 
101 
104 
105 
100 


Statea. 


Oeorfcia 

Alabama 

MiftBiasippi . . . 

Texas 

Arkansas 

Tennessee 

AVest  Virginia 
Kentucky 


Per 
cent. 


91 
98 
90 

100 
92 
98 

100 
98 


States. 


OUo 

Michigan 

Indiana . . 

Illinoin... 
'  Idissouri. 
I  Kansas  .. 
'  Calit'uruia 

Oregon... 


Per 
cent. 


101 
101 
103 
87 
95 
93 
99 
81 


FARM  PRICES. 

le  December  returns  give  local  estimates  of  the  farm  prices  of  the 

iipal  crops.    The  increase  in  the  product  of  corn  has  reduceil  the 

I  value  of  the  crop  to  33  cents  per  bushel.    The  average  value 

previous  crop  in  December  was  36  cents.    The  reduction  is  larg- 

tt  Uie  Ohio  Valley  and  in  the  Southern  States.    West  of  the  Missis- 

i  the  increase  of  stock-feeding  has  corrected  the  tendency  to  ex- 

ly  low  prices.    The  average  in  Missouri  is  25  cents,  1  cent  lower 

year.    In  Kansas  it  is  24  instead  of  22  last  year;  in  Iowa,  24 

L  of  23 ;  in  Nebraska,  19  instead  of  18.    It  is  28  cents  in  Dakota, 

i\»  lo^      than  last  year ;  32  in  Minnesota,  I  cent  lower ;  Illinois,  28; 

:  Ohio,  32;  Michigan,  34;  Kentucky,  35;  Pennsylvania,  49; 

xurK,  o8. 

•mpared  with  fprmer  prices,  corn  values  are  very  low.    For  the  pre- 
ig  five  years,  nearly  all  under  average  in  production,  the  average 
value  was  44.7  cents  per  bushel,  and  for  the  preceding  ten  years 
cents. 

price  of  wheat,  though  still  low,  is  considerably  above  last  De- 
ar's average,  which  was  65  cents.    That  of  1883  was  91  cents.    The 
it  is  77.1  cents,  a  gain  equal  to  half  the  unprecedented  decline  in- 
A     last  December.    For  the  five  years  past  the  average  farm  value 
M     .  90  cents  per  bushel,  and  for  the  preceding  ten,  tl.05.    Last 
s  larm  value  was  38  per  cent,  lower  than  for  the  ten  years  ended  in 
,  due  mainly  to  a  fuller  European  production  and  a  smaller  foreign 
iud  for  a  surplus  nearly  equal  to  a  third  of  the  entire  crop, 
range  of  State  prices  is  from  57  cents  iu  Nebraska  to  tl.25  in 
lusetts.    It  is  above  tl  in  several  Eastern  and  Southern  States 
e-grown  wheat.    The  price  in  Texas,  80  cents,  is  7  cents  lower 
AttSt  December,  from  the  increase  in  the  home  crop.    The  value  iu 
York  is  90,  an  increase  of  11  cents;  Pennsylvania  1)5,  an  increase 
<      U:  Ohio  91,  an  increase  of  16  cents ;  Kentucky  95,  an  increase  of 
J  Michigan  84,  an  increase  of  10  cents  ;  Indiana  86,  an  increase 
Ksuts;  Illinois  81,  an  increase  of  18  cents;  Wisconsin  76,  an  in- 
yt  16  cents;  Minnesota  70,  an  increase  of  20  cents ;  Iowa  67,  an 
12  cents ;  Missouri  77^  an  increase  of  15  cents ;  Kansas  65, 
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an  iocrease  of  20  cents ;  i^ebraska  57,  an  increase  of  15  oents ; 
63,  an  increase  of  17  cents.  The  average  for  California  is  retn 
67  cents,  and  G'J  tor  Oregon. 

The  average  price  of  rj-c  is  56  cents,  4  cents  more  than  last  j 
barley  56  cents,  an  increase  of  7  cents ;  of  buckwheat  56  cenu, 
cre:ise  of  3  cents ;  of  potatoes  43  cents,  an  increase  of  5  cents ;  > 
$S.G2  per  ton,  in  place  of  $4.17  last  year.  The  average  price  of 
as  cents,  tlie  same  iis  Inst  Ueceniber. 

Ttic  price  of  cotton  averages  8.3  cents  per  pound  of  lint,  fimo 
fvhicli  is  9  mills  less  than  tbe  December  i»rice  last  year.    TIiE 
prices  are:  Virginia,  8.5  cents;  Nortli  Carolina,  8.5;  SonthCarol 
Georgia,  8.5;  Alabama, 8.3;  Mississippi,  8.4;  Louisiana, 8.3 ;  le: 
Arkansas,  8.1 ;  Tennessee,  8. 

The  average  prices,  by  States,  for  the  crops  reported  are  as  fo 
Table  shoicing  iirke  of  farm  prodKcU  Deeemba- 1,  1685. 
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FLAX. 

T  n  flax  has  declined  heavily,  in  reoent  years,  in  Ohio,  Indiana, 

iiiiD<  id  increased  largely  in  Minnesota,  Iowa,  Kansas,  "Se- 

k,      u  X    kota.    The  crop  of  the  present  year  is  about  50  per 

X.       ;:er  than  that  of  the  census  year,  or  nearly  11,000,000  bushels 

ja  apparently.    There  is  little  now  produced  in  any  Eastern  State. 

been  seeded  in  preference  to  wheat  on  large  areas  of  the  North- 

e     during  recent  years. 

j9l  comparison  of  the  returns  of  the  United  States  Census  of  1880,  for 

crop  year  1879,  with  the  returns  of  several  of  the  flax-growing  States 

r  1884,  exhibits  these  local  changes  of  crop  area  in  a  striking  light. 

.  shows  a  tendency  to  enlargement  of  flax  culture  on  the  virgin  soils 

the  once  Western  States,  and  to  reduce  it  on  soils  which  have  been 

r  in  cultivation. 


states. 


ii 

MOU 


1879  (TT.  8. 
Cenflos). 


BeocL 


Buihelt, 

598,217 

1,812,488 

96,689 

1, 611, 181 

618,816 

77,805 

26,767 


1884  (State  retvnia). 


Aoret. 


16,824 

80,998 

109,886 

800,000 

181, 518 

84,694 


Seed. 


BtuheU, 

181,582 

272,846 

*826,281 

2, 700, 000 

1,816,180 

882,747 

f2, 882, 788 


*  Crop  of  1883. 


t  Crop  of  1886. 


the  Ohio  Valley  there  is  objection  to  flax  on  the  score  of  injury  to 

1.    <<  It  is  hard  on  the  land,''  is  a  common  remark  of  correspond- 

.    It  was  deemed  a  profitable  crop  between  1860  and  1868,  when 

1  was  high  and  the  fiber  was  in  demand.    Now  the  fiber  is  either 

or  sold  for  t3  to  $6  per  ton,  when  it  can  be  sold  at  all.    The 

ze  of  seed  is  likewise  reduced.    Some  farmers  object  to  the  crop  on 

~x)und  that  it  increases  the  labor  at  harvest  time. 

\ .       of  the  Mississippi,  where  the  surplus  of  cereals  is  mostly  ob- 

5a,  low  prices  have  turned  the  attention  of  growers  to  flax.    The 

nnion  is  expressed  that  it  would  be  one  of  the  most  profitable  crops  if 

^  fiber  could  be  sold.    Eeports  indicate  an  increase  of  area  in  1885  in 

Wisconsin,  Minnesota,  Iowa,  Nebraska,  and  Dakota.    The  Calcutta 

ed  is  sown  in  Oregon.    It  produces  short  straw  and  large  seed. 


FAEM  ANIMALS. 

NUMBERS. 

The  returns  (January^  1886)  of  the  number  of  horses  indicate  an  in- 

i       in  horse-breeding  of  late,  which  is  due  to  the  steady  demand  for 

i<      Je  animals  for  draft  purposes  and  for  the  farm  and  road.    A 

u<u  improvement  is  noted  by  the  introduction  of  famous  breeds  of 

31      I  draft  horses,  especially  the  Norman  and  Percheron,  and  to  a 

»le  extent  the  English  Shire  horse  and  the  Clydesdale.    There 

iitM     of  new  blood  in  thoroughbred  racing  or  in  trotting  stock. 

Bvic      I;  that  the  every-day  working  horse  of  America  is  to  be  a 

u  stronger  animal  than  has  been  seen  heretofore,  and  that 

p  n  of  horses  may  in  the  future  condaoe  to  the  stability  of 

27  AG— ^86 
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prices  and  the  profit  of  breeding.  Already  there  is  a  small  export  tnde 
in  houses.  The  luuvemeiit  may  be  <slow  lor  sometime,  aud,  like  that  ctf 
most  products  of  agriculture,  should  only  be  depended  on  as  an  oatlet 
for  a  small  surplus;  a  regulator  but  never  a  controller  of  valaes. 

Almost  every  State  ma-kossome  increase.    Most  of  the  AtlantioS     * 
show  nu  i ncreai^e of  about  1  porcent.,as  well  as  Louisiana^ Texas, ana 
uois:  New  York  and  Virginia,  2;  and  about  the  same  rate  in  Arkai 
Tonne.ssco,  West  Virginia,  Ohio,  Michigan,  and  Wisconsin.    The  Siara 
of  the  Missouri  Valley,  with  rapid  advances  in  settlement  and  pop 
tion,  show  a  much  larger  rate;  Nebraska,  an  increase  (rf  10  per  ceuu, 
and  Dakota  of  15.    There  is  also  a  considerable  advauce  on  the  Pacific 
coast.    There  has  been  a  large  increase  in  the  Rocky  Monntain  rc^OD, 
as  horse  ranches  arc  becoming  numerous  and  pi*ofltable.    The  total  in- 
crease in  the  United  States,  as  estimated,  aggregates  513,085. 

The  numl)er  of  mules  has  not  advanced  faster  than  population, 
the  increase  is  distributed  with  some  irregularity,  being  greatest  in 
States  and  Territories  between  the  Mississip])i  and  the  Rocky  M 
aius.    Tlie  aggiegato  increase  is  placiMl  at  80,024. 

The  number  of  cows  has  decreased  somewhat  in  Vermont,  New  York, 
and  Ohio,  on  account  of  low  jirices  of  dairy  products.    Elsewhere  tl 
has  generally  been  advance  with  increase  of  population,  while  there 
lieen  increase  more  or  less  marked  in  the  dairy  States  of  the  TV 
The  West  has  recently  had  advantage  of  the  East  in  favorable  lo 
tauce  raU'S  of  transportation,  in  refrigerator  cars,  for  the  produ 
their  numerous  creameries,  by  which  the  cost  of  marketing  fresh 
has  been  less  from  Western  Iowa  than  from  Xortheru  Ohio  and  r 
ern  New  York.    In  the  South  the  increase  is  general,  though  smiJL   u 
the  aggregate  a  showing  of  330,(366  more  cows  than  last  year  is        t. 

A  larger  rate  ofincrea.se  has  prevailed  in  other  cattle,  largely  lu 
distant  Western  States  and  in  the  Kocky  Mountain  region.    The^ 
ter  of  1884-'85  wtis  comparatively  favorable  for  the  ranch  oattle  and 
the  unhoused  animals  of  the  farm  region,  ao  that  naml        ha 
creased  in  those  regions.    Though  prices  have  been  lower,  lu  sj 
with  the  general  depression  in  values,  there  is  an  abiding  fkiiu  lu 
future  of  stock-breeding  in  this  country.    The  wide  range  of  pi 
land,  tlie  broad  prairies  of  the  farms,  must  be  cropped,  and  whenpnov 
of  farm  labor  are  high  in  comparison  with  products,  stook-farming  ii 
ever  preferable  to  arable  culture  and  the  results  more  profitable.    Tk6 
narrowing  of  the  nmrgin  of  profit  in  meat-making  in  recent  years  ii 
tea(^hing  a  necessary  and  valuable  lesson  that  waste  must  be  avmdeili 
animals  ke]>t  constantly  growing,  and  meat  produced  in  shorter  tioMi 
TliciH^  is  real  jirogioss,  slow  x>erlia])s,  in  the  economy  of  meat  pro<luctioD, 
an  improvement  forced  by  necessity,  as  is  the  greater  part  of  all  agri- 
cultural i)rogress. 

Coming  to  sli<»ep,  it  must  be  observed  that  sheep  husbandry  is  iua 
])ciiod  of  <ieej)er  (lepressiou  than  any  other  {tnimal  industry  of  tlie 
country.  The  results  of  this  inquiry  manifest  a  loss  of  about  {:,UOO,(MIU 
slicep.  Tbe  industry  has  been  peculiarly  susceptible  to  adverse  iotiU' 
cnces,  feeling  keenly  any  depression  of  prices  of  wool.  Values  of  botli 
wool  and  nmtton  have  been  low,  and  flocks  have  been  slaughtered  in 
till)  farm  States,  or  sent  West  to  cheaper  pasturage.  It  is  estimated 
that  rennsylvania  has  lost  in  one  year  a  hfth  of  her  flocks,  or  nearly 
300,000  sheep.  The  loss  is  the  more  serious,  as  it  falls  mainly  on  a 
region  peculiarly  adapted  by  its  grasses  and  iiTegularities  of  surfiioe  for 
^heep  farming,  which  has  long  stood  in  the  forefront  of  improveiueDt  ip 
^fyr}  growing.    The  decline  is  almost  universal  east  of  the  MLssilsippi- 
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Hne  there  has  been  a  small  increase  in  the  record,  due  rather  to 

r  eniimeratiou  of  the  stock  of  the  rapidly  developing  regions  of 
uri  Valley  than  to  actual  increase.  In  most  of  the  older  States 
noticed  a  small  reduction ;  for  two  years  past  the  supply  |>cr 

18  less  than  formerly.    The  reduction  in  values,  to  which  the 

off  in  exports  contributes,  tends  somewhat  to  this  decline  in 

rs. 

Aggregate  number  of  farm  animals,  compared  with  last  year,  is 

lown: 


stock. 


'B. 


Other  cattle 


1886. 


11,  564, 572 
1.  972,  569 
13, 904. 722 
29,  866, 573 
50,360,248 
45, 142, 657 


1880. 


12, 077, 657 
2, 052,  593 
14. 235. 388 
ai,  275, 242 
48, 322, 831 
46,092,048 


deoioaM. 


+518. 085 
+80, 024 

+330,666 
+1, 408, 660 
-2, 037, 912 

+949, 386 


VALUES. 


decline  in  horses,  mules,  and  cattle  has  been  in  progress  two 

In  sheep  and  swine  it  was  noticed  in  the  January  report  of  1884. 

it  of  the  reduction  is  greater  in  this  return  tnan  in  that  of  a 

It  averages  only  about  3  per  cent,  in  horses  and  mules.    It 


}, 


11/ 


8  per  cent,  in  cattle,  11  per  cent,  in  sheep,  and  16  per  cent,  in 
The  comparison  with  last  year  is  thus  shown: 


Stock. 
. 1 

ri 

other  oattle 


1886. 

1886. 

$73  70 

171  27 

82  88 

79  60 

89  70 

27  40 

23  08 

2117 

2  14 

1  91 

608 

426 

DeoroMo. 


$8  48 

8  78 

880 

186 

88 

7? 


year  tbe  a«fgregate  decline  in  total  values  was  small;  the  pres* 
iuatiou  is  $91,26G,121  less  than  last  year,  notwithstanding  in- 
in  numbers  of  horses  and  cattle.  The  grand  aggregate  is 
,159,862,  against  $2,456,425,983  a  year  ago,  showing  a  rodnced 
ion  of  nearly  4  per  cent.  There  is  a  small  aggregate  gain,  how- 
1  horses  and  mules.  The  redaction  in  values  of  milch  cows 
ts  to  $22,917,570 ;  $32,426,639  in  all  other  cattle;  $15,516,783  in 
and  $29,831,789  in  swine, 
tabular  statement  is  as  follows : 


stock. 


w 

other  oattle 


1885. 


$862, 282. 947 
162, 494, 697 
412,  908, 093 
694. 382, 913 
107, 960, 650 
226,401,683 


2, 456. 426, 083 


1886. 


$860,888,208 
163. 381, 096 
889. 985, 528 
661, 056, 274 
92. 443, 867 
196,  569, 894 


2, 865, 169,  862 


Increase  or 
deoreaee. 


+$8,640,961 
+      880,898 

—22. 917. 670 
—82,420,889 
—15. 516, 788 
—29, 831, 788 


—01,106,181 


abers  have  increased,  except  of  sheep,  in  two  years  past 

Qis        valuation  of  farm  animals  is  less  by  something  over 

It  is  not  improbable,  from  present  indications,  that  some 
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impTorement  in  valoes  ma;  occur  dorine  the  ooming  year,  tfaonfth  gmt 
changes  in  this  directiou  ehoold  not  be  expected.  While  finctoatknu 
are  inevitahle,  depression  followed  by  elevation,  there  Ib  some  reuon 
to  suppose  that '  lower  leyels  of  yaloation  will  obtain  than  is  tlie  put 
two  decades. 

The  following  table  gives  the  estimated  average  prices  of  &     oi- 
mals  of  difTerent  classes  by  age,  horses  and  stock  cattle   nndet 
year,  two  years  and  not  less  than  oue,  and  three  years  old  and  up- 
wards; while  sheep  and  swine  are  placed  in  two  divisions,  one  year  be- 
ing the  dividing  line. 


li- 
lt 
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The  following  tables  give  iminlierH,  avemge  price,  aud  a 
T.ilues  of  farm  animals  hv  Statei^ : 


Taile  aboKing  Ihe  ftlituated  vi'iiibert  of  aiitmaU 


«Qr»..«. 

V.,.,, 

Slitu  uid  Territotiea. 

=•"'" 

'SKT 

Vllnfc 

Nombor. 

',3r 

Til 

90,2^8 

as 
IS 

147;  046 
00,741 

22:  »0 

Is 

8s,7ro 

lOfl.BM 
20.419 
123.342 

28^1  UD 

ss 

753.080 
1B.<M2 

11 

HB:4«e 

4i.l20 
10f,57O 

,.!:S 

t4.31B 

120, 7M 
12,  7M 

81,  MS 

83  as 

M«6 
03  22 

07  20 

«1  «z 
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80  87 

70  70 

11 

7J;47 

M 

eoM 

74  » 
77B1 

00  00 

M87 

07  4!> 

M  13 

17. 07Z.  403 
4.074^211 

6.an,-m 

6.  483.  .U4 

i"  777' 1*1 
OO^jM-lllllO 

S4!  340!  474 

LM7a.a*4 

ifSsi 

s.  r*«.  401 

8.71G.gil4 
1347,  IM 

lti:M(i758 
8.  MS.  MS 
24.304,384 

sss 

20,707,010 

III 

.lis 

1,09«,080 

•■S3 

liiS 

''1 

13:220 
80:452 

iliUS 

§B 

11*:  317 

107,208 

4'i 

6,77G 
94,043 

28,827 
31.  Ml 

aloos 

1.H3 
T.UD 

.!;SS 

10,108 

100  90 

a 

as  Sffi: ::::::::::;:::: 

n  )o      ^ 

otu 

«J24 
00  77 

00  le 

00  88 

US 

M 

^^P^' 

I>.t 

KB 

i£^=:^;;;;;;;;;; 

, 

ji 

if  'i 

&.::;::::::;::;;:::::::: 

H  M 
02  04 
88W 

80  00 

12,077,067 

7127 

ew,  823,208 

a,ui,Mt 

n« 

MUoh  cow>. 

OlBl 

mdotlieroittlo. 

SUtwuidTarTilnrles. 

3-J  411 
34  OU 

3:1  OJ 

20  01 
34  36 
30  10 

HU  15 

21  81 
10  W 

v.... 

Nnmber. 

■';s2" 

Til 

StiiSii-iS,-.":: 

115.3!^ 
07.070 

i.Bioiaoo 

171. 2H 

Si 

247.807 
2Sl.tl&S 

2.8n5,SW 
1;  2i:k.  ir,i 
;,.  .'*ii;,  UC3 

7CC,  462 

G!8K2[Br3 
27. 154.023 

2,  Ml!  MS 
G.  404,  87 1 
3,078:  Ml 

87.030 
18, 180 

II 
is 

•30  80 

K 

1)81 
82  OS 
34  85 
27  M 

Is 

UM 
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» 

SStaK;"::::::::::: 
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K«  ikoteing  liteiUtKated  numbert  of  animah  on  /arm,  ^6. — Continued, 


Ullch  con. 

Ohid 

B»aoth«r<»UIe. 

Xainber. 

-.^- 

'"'"' 

»^w. 

%'Z- 

v.„„. 

141  SIB 

iS 

a^fl,  417 
7-,\7S4 

11 

',75,1)11,1 
•ISS!  87_S 

ifllMi 
sizjj 

*1UM 

ii 

1ft  DO 

;o2» 

211  OO 
MSI 

won 

'is  S3 

28  m 

24.W 

S8  7S 
39  00 

[MI  X4 

7H't41) 

tS:K 

a,  912,  Ml 

■::g:2 
!:gS 

10,181,018 

III 

s:mo;4S5 

'■is! 

2,060,471 

'■|i 

460.  2S2 

1:|S 

sioIbm 

4^  DM 

-11 

'■ii 

B8.%S«S 

i.4aj:»ii3 
44ii[  euB 

2. 074,  BIB 

'■ii 

BUS.  835 
288,235 
1,019, 778 

S2D,I4S 
L'Bft.  131 

I,  ISl,  857 

i«2;ws 

2Se.8S8 

31  IS 

24  20 
20  84 

24  SB 
28  00 
2S73 

SBS.-; 

25  95 

21)  «l 

mat 

22  00 

ii 

22  00 

tsts 

!"■« 

12.Kt,lB2 

34,3T3,0e.'i 

RSIS 

8,78»,»20 

4,778,830 



W,BJ5,»M 

«« 

MS,  985,623 

31,275.242 

SI  17 

IWI,9SBi>n 

SL«p. 

B^c 

"'"■""" 

Nnniber, 

AVBTOfiO 

«™. 

Niinil>»r. 

ATani)[e 

priCB." 

Tlliu. 

Uht;::::::-::::::: 

'■is 

l,16»,49l 

Si 

4BB.  8ie 

113,!KtS 

,  ^i-  "'I 
WIO:) 
fl,  802]  613 

^^4.  oai 

6u:;,7BO 

S24, 912 

1*03, 22^ 

4,  7X1,  034 

\^.% 

eiB 

i  es 

\l 

•1, 150, 771 
17B;387 

4,875]  243 

"■'Ii 
'■Is 

150,305 

ii 

4,7*8,871 

a!  iosi  iM 

i:305:m» 

1,0«;204 

44,431 

1,34a  558 

l,5W;fl78 
2*8.108 

'580^7110 

a.4ii;727 

1.GIVJ,3«B 
2.122,648 
41 B.  1S3 

840,882 

?.S:B 

1,05S,28S 
4,84B;oOI 

18  T8 

880 
821 

7  47 
t  H 

238 

SM 

527 
4  70 

ii 

fS. 

f./.".'.'".'.'.'.'..'.'.. 

S,4.X',tM 

■M 

4,BM.Bi2 
70«,*!18 

^^■«2 

-■--■■•• 

B,  o:«.  307 
7.0S8,1ITO 
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Tahle  thotaiag  the  aUtiiated  immb«r«  of  animalt  «N/arMf,  ^ — Continstl. 


St«p. 

Hogi 

SUleaaailTerrltorioi. 

Komber. 

VbIus. 

NnmlMi'. 

^" 

Tthi 

1.285,0T8 

■■as 

"•ffiS 

258,ffra 

IIO.BTS 
5t4,H8 

*  u 

Bl 

70 
12 

3:8ii;i3ft 

1,145^43* 

''^^ 

1.62a;  Ml 
8.  Mi,  on 

1. 156,588 
1.2M,*Bl 
1,0)8, 188 

4.188,081 

lis 
11 

IS 

,88,779 

z.ua 

488 

SM 

lis 

ii 

498 

sao 

5SS 

4  81 
850 

tli,tU.«l 

'I^IS 

i,Tra,« 

«.  321,13) 

IH 

03;  MB,  887 

«,0iK.M3 

lU 

IKWW 

VALUES  OP  PEDIOBEE  STOCK. 

OonBoltation  with  herd-book  officials  results  ia  the  folloving  eitt- 
mates  of  Taloation  of  the  breeds  oamed,  the  abort  horn  and  oertili 
other  organizations  not  reporting: 


»-. 

Nnmbiir 
regl.ter.d. 

l^ 

^^sr 

fMtlnte 

lis 

8,000 
20,061 

100 

14> 
MM 

"SS 

12,887 

■IB 

ili 

HiS 

LIVE  STOCK  m  FOBEIGK  OOHNTBIES. 

Of  the  statistics  given  below,  tbose  for  the  principal  European  com- 
tries  (excepting  Bussia  and  Spain),  and  also  Uiose  for  the  BritiBh  colo- 
nies, are  obtained  from  official  docnments.  The  remainder  are  diawi 
from  a  varietj'  of  sources,  including  reports  of  American  and  BriliA 
consuls  to  their  respective  Governments  and  such  atatistLcal  hand- 
books as  the  Statesman's  Tear  Book,  Mulhall's  JOietionary  ((f  StatU' 
and  Dr.  von  Keumaon-Spallarf  s  Ueberaicktm  dor  WettuirtiiMU^ 
CoHb  oad  koraw. 


1 

Owtto. 

c»-«.      gS£ 

lotiL 

A«.lrU f™;.^ 

ISRI 

iseo 

1885 

IWIS 

4,188,835 
1,T40,S1» 

JSS 

j!sa 

,i»S 

808. 7WI 

iSS, 

1T.8M 

4,285,m 

lis 

still 

una.  108 

fl 

--'-otM™,fco 

HEPORT   OP  THE   STATISTICIAK. 
Cattle  and  kories — Continued. 


|S 

CidUe. 

Countriu. 

COWB. 

ss. 

TotuL 

HorwiL 

imora— Conlinned. 

1877 

bieei 

ISKl 

188J 

into 

1881 
18B1 

Ii 
ia 

18W 
IMl 

1881 

IKM 
1875 

18801 
1883 

18Ba 

i«n 

1882 
1883 

ISMI 
1880 

4,7a»;!B4 

.Si 

"■Kg 

2.343.2*7 

Ii 

Aura 

Its 

1M.K14 
AM,  637 

fMa.m 

ga 

G7B,fl>8 

1,183.513 
8.000 

now,  000 

KKliwO 
8.910.000 

as 

l,Ut,WI 

'iSSS 

'!gS 

!a»,18! 

ZD.  0th  OOd 

].tU,»)4 
71L,S18 

830,  Mft 
MfilolO 

,™.„„,™. 

10,818 

St":. 

2.T70 
Ml.  3*2 

nULfCU  COLOKIH.  t 

lODTHAinBHU. 

4,800.000 

US,  000 

m.B« 

1,106,6*3 

orThuuly.  vhlob  dBw  fonna  part  of  the  ElDidi 
uted  at  200, 000. 
•  w  Co  biirwi  in  Italy  are  for  1882. 

next  table. 

D  tiii  Diclionari/  of  Slalittia  );<Tes  tlila  as  the  ddi 
«o  aa  the  namber  of  MttI*  in  geneial.  as  In  1873  til 


imba  of  oian  In  ThMaal^ 


it  abonlil  pmbablj 


BK  Polsnd. 
^o  had  1,978,480  c 
Aba  had  M,011  ci 

fec.t.e.oa3, 
.-UwoghitUi. 

tleVd  M.071  horae 

i«!.     TbefisuresH 
of  StaI«iE  October 
DtaxpUcIUyaoatati 

D  (ba  thre*  jtiTan  abova. 
takao  bxHD  a  recort  bj  United  SCat«  Conaal 
880.  a&d  maf  perhipa  be  regarded  aa  rafnrloE 
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Other  domestic  animala. 


Countries. 


Tonr.      Mnlen. 


AsseA. 


Sheep  and 
IftmbA. 


ECROPR.  , 

Austria 1880 

Huiit;nrv 1880 

Belginni '  1880 

IVnniark I  IdSl 

France !  1881 

Germany '  1883 

Great  Britain 1886 

Ireland 1885 

lale-of-Man 1885 

Groereo <n877 

01881 
1883  i 
187071 
1880  I 
1882 
1882 
1878 


al2, 710 

'b\o','m 


273, 870 
1,009 


Italy 

Xelnorlands 

Portupal/ 

Roumania 

Rossia  in  Europe  g 

Serbia 

Spain 


45.176 
«298.8G8 


3C,  908 

282 

888,704 

8,786 


I 


97,895 
674,246 


Sweden ^..j  1883 

Norway ^..1  1875 

Switzerland 1870 


941,658 


IIRITIRH  C0L051K8. 

Canada : 

Ontario  A 

Qnebec  

ISTova  Scotia 

New  Bmnswick 

Manitoba  i 

Prince  Edward  Island 

British  Colambia 

Tlie  Territories 

Anatralasia : 

New  South  "Wale*  .... 

Victoria 

South  Australia 

West  Australia 

Tasmania 


New  Zealand 

Queensland 

Other  British  colonies : 

Newfoundland  fe 1869 

Jamaloa 1869 

Ceylon 1884 

MauritinsZ i  1884 

Falkland  Islands !  1884 

Cape  of  Good  Hope  m j  1875 

Natal 1884 


1881 
1881 
1881 
1881 
1881 
1881 
1881 
1881 

1884 
1884 
1884 
1884 
1884 
J1881 
(1884 
1884 


FRENCH  COLONIES.  0 

Algeria 

Guadeloupop 

Tahiti  and  Moorea 


BOUTII  AMRIUCA. 


Argentine  Republic. 

Chili 

Uruguay 


OTHER  COUNTRIES. 


Orange  Free  States 


1880 
1880 
1883 


1883 
1882 
1883 


1881 


5,127 
15 


200,000 


890,982 


3.841. 

».  2^2, 
305. 

I.  ri48, 
22,301, 
19. 185. 
26.  CM, 

8,477. 
78. 

2,921, 

8,696, 
703, 

2,977, 

«,180, 
47.508, 

8,620, 
16,939, 

1.412. 

1.08G. 
367. 


340 
323 
400 
013 
504 
862 
685 
840 
725 
017 
108 
531 
454 
000 
9GG 
750 
388 
404 
30G 
540 


2,492 


400,000 


2,249.011  : 

377,  801 
221. 1C3  . 
0,073  ' 
166, 496  : 
27, 788 
34G 

80, 879. 871 

10, 620. 178 

6, 696. 406 

1, 547,  061 

1.720,027 

13, 384. 075 

14. 056, 266 

9. 308, 911 

28,044 

21,761 

58.757 

30,000 

473,227 

11,279.748 

569,682 

6,992.218 

13,690 

3,000 


68,000.000 
91.000,000 
14,545,000 


0,056.801 


Swiue.    '    GmU. 


I 


2,721.541 

»•  ■  «■««••■« 

646,375 

587,417 

5,638.884 

9,206^791 

2,408.880 

l.S69.I» 

14. 116 

4179.602 

1, 163. 016 

420, 618 

971.085 

2,310,000 

9.207.666 

1,067.940 

2,848,602 

454,708 

101.020 

334,515 


1.080,U1 

47,256 
63,087 
17.858 
40.181 
16,841 
2,775 

2U.656 
281, 561 
168,807 
20,088 
S7.868 
20Q.088 


S3S,» 


I 


1 


•  i... * 


1.08,« 

2,w.ir 


39 


.•MM* 


SI.  796 
6^417 


80,000 


188;  878 
85k  8tt 

800.000 
14,116 
90,000 


250,000 
100,000 
10Q.OOO 


(!»> 


aHinnies  included  with  mules. 

b  Asses  and  hinnics  are  included  with  mules.  . 

cThcAsaly,  which  Iihh  becouio  a  part  of  the  Greek  Einj^om  since  1877.  is  not  included  iatlMeV 
nrcs.  The'uumbor  of  Hhoep  iu  ThcHsaly  has  been  estimated  at  1,500,U0U  and  the  number  of /{W^" 
1.000.000. 

cf  The  fisrnres  us  to  nwino  arc  for  ]87.'>. 

rThe  figuivs  aa  to  uiuIch  an»  for  1870.  -. 

/The  fl^n-H  at)  to  P(»nu^al  are  taken  from  Dr.  von  Ncumann-Spallart's  JJtbtftiAtm  ^  ]^ 
icirfhseha/t,  ^  bcn^  tlio  date  is  marked  with  an  interrogation  point,  at  m  t4i6  above  tables.  Tbtflf*'" 
&*s  t.o  Hheep  here  ^>ven  fur  I'ortu^cal  and  those  as  to  cattle  for  the  same  country,  aa  glT«a  OB  tktF* 
cediiiL'  patii'.  an-  idmf  icnl  with  the  fi^urcH  given  iu  the  Statetman't  Tear  JSo<kti'*  for  1882. 

■  /Not  iiicluiliD^  Tolnid. 

A  111  l^^^)  Ontario  li:ul  l,7:>5,Gi>5  sheep  and  822,262  swine. 

i'  III  is^  ^lanitoba  had  6,431  sliocp  and  44,901  swine. 

k  In  1875  Newfoundland  had  28,766  sheep. 

<  Approximate. 

m  Inclniling  303,080  sheep  and  15,635  swine  in  Baanto  Land.  . 

n  According  to  the  Statesman' t  Tear  Book  for  1884,  thero  ww  la  VaM  la  1161  TMH^*!*" 
goats  owned  oy  European  residents. 

o  See  note  k  on  preceding  page. 


p  See  note  I  on  preceding  page. 
vGo^M  aninoladcd  with  iMp. 
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INTERNATIONAL  DAIRY  STATISTICS. 

»iu|>ai'ison  of  dairj'  products  of  this  and  foreign  countries,  tlie 
ijce,  not  to  say  iirofnaioii,  of  the  supply  of  the  United  States  of 
d  its  products  is  clearly  manifested.  This  country  consmres  17 
of  butt*r  per  capita,  not  to  mention  a  pound  or  so  of  oleomarga- 
lile  Euroi>e  is  said  to  use  only  5  pounds  per  head.  There  is  little 
lity  in  tlie  rate  of  consumption,  however,  of  different  countries. 

imed  average  in  Great  Britftin  is  13  pounds,  8  in  Qermany,  6 
tod  and  Belgium,  4  in  France,  2  in  Buasia,  and  1  in  Italy.  Our 
1  is  apparently  increasing. 

>rodnt;tionof  inilk  ft-om  all  cows,  wliether  on  farms  or  in  towns 
£res,  from  about  1(>,(HHI,000  animals  Itept  for  milk,  is  assumed  to 
;  350  gallons  each  per  annum,  or  98  gallons  per  capita  of  popu- 

The  aggregate  production  on  this  basis  is  S,600,000,000  gallons, 
h  a,fl(H),OflO,()00  gallons  (in  round  numbers)  are  required  to  make 
HJ,((0()  pounds  of  butt«r,  and  430,000,000  to  make  .370,000,000 

of  ciipese,  leaving  2,170,000,000  gallous  for  use  as  food  iu  its 

Stat**.  The  State  averages  of  product  per  cow  vary  widely,  from 
lous  per  annum  in  some  of  the  dairy  States  down  to  150  gaUo&B 
;  of  the  extreme  Southern  States,  where  little  attention  is  given 
1  or  feed,  or  the  prodnction  of  butter  or  cheese, 
'ollowing  table  gives  the  exports  of  the  past  ten  years,  both  ot 
ind  cheese,  quantity  and  value : 


Eipomot- 

nileJ  .iMio  TO- 

Ijuimlltl™. 

„,. 

CbMen. 

Tot.1 
bauer  ud 

CbHH. 

TuluM. 

QutnUUn. 

V>ln«. 

V,ln«. 

21,827,  Ma 
■ii.Kn.m 

<794,30r, 
!£..■«  g.Ml 

»i.iM.«e 

tttK-ESl 
0,«i<I.UM 

]a7.3«,  rm 

323,783,780 
Ul,eM.4T* 

li-.isa.  BUT 

llZ,8(i[>  S7G 

iit.tnew 

•12,170,068 

10.380!  Z49 
M.  058,1175 

lU.t44,IOt 

18,0(11.  ITS 

1^*28,101 
tb,«lt,4S4 

J 

?_K1.  fJi;,  BOl 

4n  !*■>  W! 

l.lils,1(ll,47B 

127,507.798 

ie7,s«,Mo 

gutter,  98  per  cent,  of  it  at  least,  la  eaten  at  home.  The  lower 
only  are  included  in  the  exports.  Half  of  the  product  of  1886 
infHce  to  replace  the  exports  of  the  last  sixty-five  years.  In  1821 
as  an  export  of  1,000,OIHI  pounds,  and  this  annual  export  was  not 
ed  more  than  50  per  cent,  in  the  next  fifteen  years.  From  1835 
tbe  annual  export  dropped  to  less  than  half  a  million  pounds. 
the  shipments  increased,  and  were  rarely  lees  than  2,00)1,000  or 
W  pounds  or  more  than  4,000,000,  until  1800,  after  which,  during 
js  of  high  gold  premiums,  the  trade  reached  about 'J0,000,000, 
igaiu.  fniiii  I.SCIi  to  ISTO,  to  figures  varying  from  1,000,000  or 
»  to  0,01)0,0110  pounds. 

ports  of  cheese  are  more  important,  and  for  ten  years  have 
d26  per  cent,  of  the  production.     The  average  annual  ex^Mirts 

period  are  119,310,148  pounds,  valued  at  $12,750,780,  or  10.6 

-  pound.    The  average  annual  value  of  exports  of  batter  and 

.-  ten  years,  Is  $16,789,130. 
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e  at  this  table  will  show  why  there  is  not  an  unlimited  de- 
surplus  dairy  products  abroad.  While  all  countries  report 
,  in  a  small  way  usually,  the  only  European  countries  in  this 
return  net  imports  of  butter  are  the  United  Kingdom,  Nor- 
lum,  Portugal,  and  of  these  only  the  former  receives  any  con- 
imount.  Cheese  is  received  by  Great  Britain,  France,  Italy, 
Denmark,  and  Austria,  mostly  by  Greac  Britain,  as  in  the  case 
In  short,  already  99  per  cent,  of  the  butter  supply  of  Europe 
Europe,  and  86  per  cent,  of  the  cheese. 

FOREIGN  CUSTOMS  IMPORTS. 

opean  agent  of  the  Department,  Edmund  J.  MolTat,  esq.,  dep- 
-general  at  London,  furnished,  in  the  spring  of  1885,  a  state- 
le  tariff  rates  of  principal  European  countries  upon  certain 
m ported  from  the  United  Sta^tes,  which  was  published  in  the 
b.  Changes  have  since  occurred  in  some  of  the  rates  of  France, 
Switzerland,  and  Eussia,  which  render  necessary  a  publica- 
ue  of  the  more  important  rates,  which  are  given  as  follows : 

Import  duties, — Foreign  countries. 


Articles. 

Anstrlft- 
Haiigary. 

France. 

Germany. 

Italy. 

• 

.«.,...... 'DeTbead-- 

$4  07 

1  63 

1  22 

81 

41 

20 

20 

10 

10 

1  21 

1  21 

4  07 

81 

81 

10 

10 

21 

62 

4  07 

4  07 

4  07 

6  61 

6  61 

Free. 

8  54 
21  36 

$4  82.5 

2  31.6 

2  31.6 

1  54.4 

77.2 

57.9 

19.3 

19.3 

19.3 

1  15.8 

19.3 

17  14 

•3  60 

•  «•»•• •••■  UO  « • • • 

do 

..........do. ... 

do     _ 

3  00 

le'.'.V.'.'.V. 

2  14.2 

1  42.8 

71.4 

23.8 

Free. 

XL  9 

1  50 

1  20 

60 

do.... 

do 

04 

....................  do .... 

do.... 

do.... 

do  ... 

1  42.8 
23.8 

4  76 

2  38 
2  38 

23.8 

71.4^ 

71.4^ 

1  78.6 

4  76 

50 
15 

do.... 

4  00 

do     .- 

1  20 

..........do.... 

.100  kilograms.. 
do. ... 

-do 

30 

l.....•... 

Free. 

29 

57.9 

1  15.8 

3  00 

2  60  to  3  00 

1  20  to  1  60 

23 

23 

28 

do 

56 

do 

20 

do 

.... .. do. 

2  00  to  3  00 

4  76 
2  38 

3  00 

do 

do 

do 

Free. 
(*) 

Free. 

20  23 
23  80 
64  26 

4  70 

Free. 
Prohibited. 

red 

do.... 

-do 

720  00 

1  35.1 
1  60 
1  641 
90 

6  00 
8  00 

40  00 

1  00 

do    -- 

Dokod .... 

do. 

5  00 

....hectoliters.. 

til  42  tol9  04 
1              tl9  04 

13  00 

i  brandy . 
TS 

do.... 

do... 

5  00  to  10  00 

nt  account  free ;  private  account  prohibited.  t  ipo  kilos.  I  In  casks. 
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Import  duties. — Foreign  count ries—Coniimied, 


Artioles. 


Norway.  Kaasia. 


Spain. 


Swiueilui 


Animals : 

0\(>>u poi  head. 

Tinllft •lo... 

row8 .do... 

Yduiif;  cuttle do... 

Calves do... 

Sheep do... 

Goats • .do... 

Lambs do... 

Ki(l.<« do... 

Ho;::S do... 

Pi^i4 do . . . 

Horses do... 

Mules du... 

Asses • du... 

Grains : 

Indian  corn 100  kilof;rams. 

Rt^ do... 

.     AVLoat do... 

Flour do... 

Hops do... 

Butter do 

Choeso do. 

Lard do 

Cotton do 

Tobacco: 

Leaf do... 

Manufactured do . . . 

CiK<irs do... 

Me.it : 

Fresh do 

Salted  or  smoked do 

Wines hectoliters 

Spirits : 

Alchol  and  brandy do.. 

Other  liquors do.. 


Cwt. 


\  Pound. 


CONCLUSION. 


tin  caakSiCWt. 


The  printed  reports  of  this  branch  of  the  Department  servioe,  fcrtta 
year  1885,  consist  of  the  Annual  Eeport  of  the  Statistician,  eleven  Mrid 
reports  of  crop  and  general  statistics,  domestic  and  foreign,  and  a  de- 
scriptive catalogue  of  exhibits  of  charts  and  diagrams  at  the  JMewOrleM 
Exposition.  An  investigation  of  the  status  of  irrigation  of  tlie  di; 
areas  of  the  Rocky  Mountain  system  has  been  in  progress  and  isneailj 
ready  for  publication.  An  agricultural  survey  of  this  region  is  a  pMi' 
ent  necessity ;  some  work  has  already  been  done  in  this  direction,  vA 
a  more  general  and  systematic  effort  is  in  contemplation  as  fadlititf 
are  afforded.  It  has  already  been  shown  that  the  resonroes  of  this  A- 
gion  are  not  popularly  appreciated,  and  it  is  evident  that  ftitare  va- 
prises  are  in  reserve  for  the  general  public. 

J.  B.  DODGE, 

Hon.  Nobman  J.  Colman, 

ConimissionerM 


r  OF  THE  CHIEF  OF  THE  BUREAU  OF  ANIMAL 

INDUSTRY. 


have  the  honor  to  tranBmit  herewith  my  report,  which  con- 
:atement  of  the  more  important  work  accomplished  by  the 
:  Animal  Industry  during  the  past  year.  For  many  interest- 
s  connected  with  this  work,  and  for  the  reports  of  the  agents 
ctors,  I  must  refer  you  to  tbo  Second  Annual  Keport  of  the 
:'  Animal  Industry. 

D.  E.  SALMON,  D.  V.  M., 
Chief  of  the  Bureau  of  Animal  Indiistry. 

OEMAN  J.  COLMiiN, 

Commissioner  of  Agriculttire» 


)N  TAKEN  IN  REGARD  TO  PLEURO  PNEUMONIA. 

time  my  last  auuual  report  was  submitted  there  was  in  prog- 
ii  Western  States  the  first  outbreak  of  contagious  pleuro-pueu- 
ich  had  ever  invaded  that  section  of  the  country.  Although 
ie  seemed  to  be  under  control  in  Ohio  and  Illinois,  there  were 
50I1S  to  fear  that  some  infected  herds  might  have  escaped  dis- 
id  there  were  grave  apprehensious  that  the  contagion  would 
i  to  spread  from  the  affected  herd  in  Kentucky.  The  owners 
rd  assumed  an  unfriendly  attitude  towards  the  ofBcers  of  tihe 
om  the  time  the  first  investigations  were  made,  and  were  so 
determined  to  save  themselves  from  loss  without  regard  to 
'  of  their  neighbors  or  that  of  the  country  at  large  as  to  make 
bly  certain  that  the  trouble  would  be  disseminated  by  their 
pite  of  all  that  could  be  done  uuder  either  the  national  or  State 
:event  it.  They  era[)loyed  able  counsel  to  protect  their  inter- 
demanded  complete  compensation  for  all  loss  to  which  they 
subjected  in  ettbrts  to  isolate  the  contagion,  even  asking  that 
f  feeding  the  herd  while  in  quarantine  should  be  assumed  by 

iU. 

pections  in  the  Eastern  States  had  demonstrated  the  prevalence 
le  disease  in  the  vicinity  of  New  York  Oity  and  Brooklyn,  and 
f  New  Jersey,  Pennsylvania,  Maryland,  the  District  of  Coluni- 
rirgiuia.  The  experiments  and  other  investigations  were  also 
[in  demonstrating  beyond  question  the  contagiousness  of  this 
iud  its  identity  in  all  of  its  characters  with  the  contagious 
eumonia  of  Europe. 

report  the  history  of  these  outbreaks  and  the  account  of  our 
;ions  will  be  resumed  at  the  point  where  it  was  necessary  to 
Q  last  vear. 

PLEUROPNEUMONIA  IN  KENTUCKY. 

e  was  no  law  among  the  statutes  of  Kentucky  which  had  been 
Itk  such  an  emergency  in  view  as  occurred  by  the  introduction 
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of  the  malady  might  before  that  time  work  irreparable  iiyuiy  to  i 
tie  interests  of  the  State. 

On  the  other  hand,  Governor  Knott  contended  that  the  comn 
and  the  general  provision  of  the  statutes  in  regard  to  distemperec 
were  amply  sufficient  to  accomplish  all  that  could  possibly  be  d 
legislation. 

The  following  letter,  which  I  find  in  the  Home  and  Farm^  a  pap 
lished  at  Louisville,  Ky.,  in  its  issue  of  October  16, 18S5|  gives  tl 
ernor's  views  so  clearly  that  it  is  inserted  as  a  document  of  grea 
est  at  this  time: 

Frankfort,  Kt.,  S^iemberfU 

To  the  honorable  judge  of  the  county  court  and  jueiioee  of  ike  court  of  cMm  cj 

County : 

Gkxtlemen:  I  am  this  momentin  receipt  of  a  copy  of  yonr  letolation  of 
instant,  culling  my  attention  to  the  fact  that  the  disease  Imown  as  plenio-pn 
ha>  made  its  appearance  in  an  extensive  herd  of  cattle  near  Cynthiana.  in  ! 
County,  and  suggesting  in  my  ''experience  and  inteUi^ence  some  means  might 
to  avert  what  threatens  to  be  a  most  serious  calamity,  in  yiew  of  the  high] 
gions  character  of  that  malady." 

Tendering  yon  my  sincerest  thanks  for  each  a  distinguished  indication  o'l 
tidence,  I  have  the  honor  to  say  that  the  subject  had  already  exoited 
interest,  and  I  had,  on  more  than  one  occasion,  expressed  to  others  my  Hau 
do  anything  in  my  power  that  might  be  necessary  to  prevent  the  spread  Ox 
astrons  plague  in  our  State.    It  is  a  mistake,  however,  to  sappoae^'that  t] 
law  in  existence  to  meet  the  gravity  of  the  occasion ;"  on  the  oontraiy,  11 
that  the  law  is  amply  adequate  to  tne  emergency. 

Should  the  owner  of  a  herd  of  cattle,  known  to  be  infected  with  pleoro 
or  any  other  contagious  distemper,  keep  them  in  such  a  situation  as  woniu  i 
to  favor  the  communication  of  the  contagion  to  others,  he  would  be  liable  t 
ment  under  the  common  law  for  maintaining  a  noisanoe,  and,  npon  ooni 
punish  nent  by  fine  and  imprisonment,  in  the  discretion  oi  the  Jnry,  and  iu 
to  that  judgment  the  court  would  have  power,  if  the  offense  were  laid  with 
uandOj  to  order  that  the  nuisance  abate,  and  the  abatement  might  be  enforcei 
essary,  even  to  the  destruction  of  the  property  from  which  the  nnisanoe  spri 
court  would,  in  such  cases,  have  authorify  to  order  the  sequestration  of 
herd  until  all  liability  of  communicating  the  contagion  had  oeased,  or  Its  <■ 
as  the  circumstances  might  indicate  to  be  more  advisable. 

Even  private  citizens  may,  at  their  own  expense,  abate  a  pnblio  nn  oe 
they  would  be  compeUed  to  answer  in  damages  in  case  they  should :  *» 

beyond  what  is  actually  needed,  or  the  fftct  should  turn  out  to  be  J 
thorize  such  peremptory  intervention.    In  view  of  snch  responsibiL»,  va  ^ 
private  citizen  of  ordinary  prudence  would  think  of  resorting  to  suoh  a 
cept  in  the  extreniest  emergency,  especially  as  the  courts  have  power  to  gi\« « 
redress. 

In  addition  to  the  remedy  b^  penal  prosecution,  which  may  result,  as  I  havi 
said,  not  only  in  the  fine  and  imprisonment  of  the  delinquent  owi  li 

herd,  but  the  sequestration  or  destruction  of  the  herd  itself,  he  w,     x^  v%,i 
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lability  under  the  circnmstaDces,  and  have  asnared  mo  that  they  will  nse  every 
ition  to  prevent  the  spread  of  the  disease,  and  every  effort  in  their  power  to  ex< 
3  it  if  it  really  exists  among  their  cattle.  What  precantionary  methods  shoald 
:en  by  other  cattle  dealers  and  breeders  will  of  course  be  dictated  by  their  own 
nee  and  intelligence.  The  only  suggestion  that  I  can  make  is  that  the  law 
I  be  riffidly  enforced  wherever  the  circumstances  require  it;  that,  if  anythiog, 
Dsnre  the  extirpation  of  the  disease,  as  it  must  result  in  the  destruction  of  the 
ed  animals  themselves,  if  necessary. 
li  aeutiments  of  great  respect,  I  am,  very  truly,  your  obedient  servant, 

J.  PROCTOR  KNOTT. 

will  be  seen  that  in  this  communication  Governor  Knott  ]>oints  out 
irse  of  procedure  which,  if  enforced,  would  seem  to  inevitably  lead 
e  annihilation  of  all  dangerous  cattle  in  the  State.  As  a  matter  of 
it  was  not  enforced.  The  diseased  cattle  were  handled  so  recklessly 
many  others  were  infected ;  the  plague  notoriously  existed  in  the 
of  Messrs.  Frisbie  &  Lake  for  month  after  month,  endangering 
ttock  of  their  neighbors  and  causing  burdensome  restrictions  to  be 
id  upon  the  cattle  trade  of  the  whole  State,  but  no  legal  measures 
I  adopted  in  accordance  with  the  plan  so  forcibly  outlined  by  the 
imor.  Whether  this  action  was  deferred  because  of  the  intimation 
le  above  letter  that  the  parties  enforcing  this  law  "  would  be  com- 
jd  to  answer  in  damages  in  case  they  should  resort  to  violence  be- 
l  what  is  actually  needed,  or  the  fact  should  turn  out  to  be  insuffi- 
u  to  authorize  such  peremptory  intervention,"  or  whether  it  was 
ase  of  a  general  feeling  that  the  measures  indicated  were  not  as 
tical  and  ef&cient  as  the  governor  thought,  is  not  clear,  but  it  is  be- 
jd  that  both  of  these  reasons  had  considerable  iniiaence. 
le  Department  received  many  letters  from  citizens  of  Kentucky 
ng  that  the  infected  cattle  were  not  isolated  sufficiently  to  prevent 
spread  of  the  contagion,  that  some  cows  believed  to  be  affected  were 
ired  to  mingle  with  other  cows  belonging  to  citizens  of  Cynthiana, 
asking  that  an  inspector  be  sent  there  to  watch  the  course  of  events 
to  do  whatever  was  possible  towards  checking  the  disease,  until 
3  efficient  and  practical  legislation  could  be  enacted  either  by  Con- 
s  or  the  State  legislature.  In  view  of  the  great  amount  of  property 
atened,  and  the  possibility  of  violations  or  evasions  of  the  act  of 
gress  prohibiting  the  movement  of  affected  animals  from  one  State 
erritory  into  another,  it  was  deemed  advisable  to  accede  to  these 
lests.  Accordingly  Dr.  H.  A.  VVoodroffe,  a  gentleman  who  was  well 
mmended  for  professional  ability,  and  who  had  acquitted  himself 
I  credit  in  the  English  veterinary  service,  was  appointed  December 
^,  and  instructed  to  proceed  at  once  to  Kentucky.  He  was  to  con- 
with  the  leading  stock-owners,  to  keep  a  supervision  of  the  cattle 
it  Cynthiana,  and  to  inform  the  Department  of  any  violation  of  the 
,  or  of  any  movement  of  cattle  that  there  was  reason  to  believe  had 
1  exposed  to  the  contagion. 

n  Saturday,  December  27,  1884,  a  letter  was  received  at  the  Depart- 
it  from  Dr.  Woodroffe  stating  that  Messrs.  Frisbie  &  Lake  were 

}  to  make  a  large  shipment  of  animals  from  their  herd  to  the  State 
Bxas,  and  that  he  had  given  them  a  certificate  of  health  after  hav- 
]    de  an  examiuatiou  of  them.    The  Chief  of  the  Bureau  was  then 

II  in  New  York,  where  he  had  gone  on  official  business,  but  was 

d  in  his  office  on  Monday  morning.    His  immediate  return  was 

i,  however,  by  serious  illness,  which  prevented  any  attention  to 

for  nearly  a  week.    As  a  couijequence,  no  action  was  taken  to 

the  shipment  of  these  cattle  until  Friday,  January  2, 1885,  at 

e  the  Commissioner  of  Agriculture  notified  the  owners  and  the 

AG--'85 
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agent  of  the  Kentucky  Central  Bailroad  not  to  moTe  themiritiiont a 
I)ermit  from  this  Department. 

This  action  was  taken  because,  first,  in  the  confereucd  of  Eentockf 
cattle-breeders,  held  in  Lexington,  Ky.,  September  10,  1884,  Messrs. 
Frisbie  &  Lake,  through  their  counsel,  were  reported  to  have  made 
this  statement : 

On  tho  15tli  iiiBtant,  they  received  a  letter  from  Carman,  Actine  Com  minioiur  of  Ag- 
riculture, aud  after wardH  from  Govf^rnor  Kuott,  to  make  no  sales.  Wednesday  tbey 
noticed  several  cattle  Hick,  aud  Dr.  Hagyard  was  sent  for  aud  slaughtered  a  cow,  aud 
discovered  the  presence  of  pleuro-^neumonia.  Siuoe  then  sereral  others  hare  taken 
siok,  and  have  ueeu  in  contact  with  the  herd,  which  numbers  np wards  of  iOOaiii* 
mals. — (Cincinnati  Commercial  Gazette,  September  21, 18B4.) 

Secondly.  In  a  letter  to  the  Department,  dated  September  18, 1884, 
Messrs.  Frisbie  &  Lake  wrote : 

Our  herd  oonsiets  of  about  250  head,  and  all  of  them  had  an  opportopitT  to  ta1(fifhi 
disease  if  contagious.  (First  Annual  Report  of  Bureau  of  Animal  Industiy,  1884,  pi 
32.) 

Thirdly.  On  September  24,  1884,  the  Chief  of  this  Bureau  visited  the 
farm  of  Mr.  Lake,  of  which  A.  T.  Fitzwater  was  tenant,  aud  upon  wbieh 
a  part  of  these  animals  were  kept,  and  found  there  running  with  tbe 
remainder  of  the  cattle  on  the  farm  two  animals  which,  on  examinatioo 
of  the  lungs,  presented  very  plain  symptoms  of  pleuro-pneumonia,  and 
others  which  were  not  examined,  but  which  did  not  appear  well,  and 
which  were  believed  at  the  time  to  be  suii'eriug  from  the  same  disease, 
Mr.  Frisbie  was  present  at  this  examination,  and  expressed  the  opinion 
that  a  considerable  number  were  more  or  less  affected.  Indeed,  at  the 
time  of  this  visit  no  one  questioned  the  fact  that  the  unregistered  as  well 
as  the  registered  cattle  had  been  exposed  and  were  sickening,  and  when 
die  stockmen  of  the  State  attein))ted  to  raise  money  to  purchase  and 
slaughter  this  herd  they  ai>praised  the  unregistered  as  well  as  the  ref- 
istered,  and  they  did  this  because  of  the  statement  of  Messrs.  F 
&  Lake  that  all  were  infected. 

These  facts  were  deemed  sufficient  to  justify  the  holding  of  thehert 
in  Kentucky  until  a  longer  period  had  elapsed,  even  though  the  inspect- 
ors had  been  unable  to  llnd  any  traces  of  disease  by  a  careful  and  thor 
ough  examination.  The  examination  actually  made,  it  was  leturoed 
afterwards,  was  a  very  supi^riicial  one,  less  than  half  of  the  auimalsin 
the  herd  being  caught  for  this  purpose. 

January  3,  1885,  telegrams  were  received  from  Dr.  Woodrotle  and 
I'lisbie  &  Lake,  stating  that  the  cattle  had  already  been  shipped,  tbst 
tliey  were  healthy  and  for  six  months  had  been  miles  away  from  the 
diseased  herd.  A  telegram  was  immediately  sent  to  the  governor  ft 
Texas,  notifying  bim  of  the  facts  in  regard  to  the  shipment  of  this  herd 
and  recommending  quarantine  and  careful  supervision  of  the  anilmali 
for  three  months  after  their  arrival. 

January'  4,  Dr.  Woodrolle  telegraphed  that  he  had  received  infenna- 
tion  that  Dr.  F.  B.  Hamilton,  president  of  the  Jersey  Breeders' Asaod- 
ation,  of  Jackson,  Tenu.,  had  shipped  to  that  place,  by  way  of  Lexing- 
ton, 24  registered  Jersey  cows  and  calves  from  the  infected  herdof  Frie- 
bie  &  Lake;  also  that  Frisbie  &  Lake's  shipment  to  Texas  consisted  of 
126  head  of  unregistered  Jerseys. 

(Jpon  the  receipt  of  information  that  animals  undoubtedly  affected 

;7ith  pleuropneumonia  had  been  taken  from  the  herd  of  Frisbie  &  Lal^^ 

to  Tennessee,  the  governor  of  that  State  was  at  once  notified  of  thefiwt, 

iudDr.  Hamilton  and  the  railroad  agents  at  Jackson,  Tenn.,  were  no* 

i/)«^l  thflt.  nuv  shipment  of  these  animals  tVom  Tennessee  into  any  other 
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^onld  render  the  Bhipx>er  liable  to  the  penalty  praseribed  in  the 

industry  law. 

rder  to  learn  the  condition  of  the  cattle  shipped  to  Texas  and  to 
L  such  veterinary  assistance  as  might  be  needed,  Dr.  Tnimbower, 
>ector  of  the  Bureau,  was  ordered  to  proceed  to  Austin  and  keep 
rvision  over  the  Frisbie  &  Lake  cattle,  and  to  consult  with  the 
or  as  to  what  measures  could  be  taken  to  hold  them  in  quarau- 
itil  they  could  be  safely  sold. 

he  9th  of  January  Dr.  Woodroffe  reported  that  the  shipment  to 
consisted  of  125  head  of  cattle,  of  which  112  were  unregistered 
nd  heifers,  and  13  were  registered  bulls ;  that  they  were  taken 
hree  different  farms  near  Cynthiana,  as  follows:  11  cows  and 

(unregistered)  from  the  farm  of  John  Moore,  6  miles  from  Oyn- 
;  51  heifers  (unregistered),  3  bulls  (registered)  from  the  farm  oc- 

by  George  Mitchell,  6  miles  from  Cynthiana;  50  cows  and  heif- 
registered),  10  bulls  (registered)  from  the  farm  occupied  by  A. 
water  as  tenant  of  J.  K.  Lake,  3  miles  from  Oynthiana.  None  of 
uiraals  were  sold  previous  to  shipment,  and  aU  were  sent  to  Pris- 
lake,  Austin,  to  be  offered  for  sale  there  at  the  expiration  of  thirty 

n  explanation  of  his  action  in  giving  a  certificate  of  health,  Dr. 
offe  wrote : 

time  I  grantod  tlio  certificate  I  was  not  aware  that  yon  and  the  CommiBBioner 
ulture  had  prohibited  the  movement  of  the  unregistered  cattle,  they  being  lo- 

diift'rent  farms,  fully  9  mikvs  from  where  the  infected  herd  was  kept.  Mesgri, 
&  Lake  having^  mentioned  to  me'casually  that  they  were  going  to  ahipaoiiM 


ered  stock  to  TexaH.  I  expressed  a  desire  to  see  them,  thinKing  that  as  I  ^.^ 
pot  it  was  my  duty  to  inspect  cattle  in  the  neighborhood  before  being  shipped 
er  State.  Messrs/  Frisbie  &  Lake,  acting  under  the  advice  of  their  attomej, 
Test,  at  first  protested  against  my  inspecting  these  cattle,  stating  that  they 
ady  been  examined  and  passed  by  Dr.  Hagyard,  of  Lexington,  whom  yon  had 
mded  to  tht-m,  making  it  a  Grovemment  "transaction.  Having  satisfied  me 
cattle  referred  to  had  not  been  exposed  to  the  infected  herd  by  prodnoing  the 
•  of  a  number  of  reputable  residents  in  Harrison  County,  I  consented  to  gire 
lertificate  of  health,  provided  I  did  not  detect  any  traces  of  pleuro-pnenmonia 
contagions  diseases  among  them.  Mr.  Frisbie  then  drove  me  out  to  the  dif- 
mis  where  th«^  cattle  were,  about  9  miles  from  the  town,  and  after  a  oarefhl 
tiou  I  found  them  free  from  any  appearances  of  disease  and  gave  the  owners 
;ate  to  that  otl'ect,  a  copy  of  which  I  forwarded  you  with  my  report  the  fol- 
lay,  thinking  it  would  reach  you  before  the  cattle  were  shipped.  It  never 
my  head  that  there  would  be  any  question  raised  in  the  matter;  otherwise  I 
»ve  telegraphed  at  once. 

11  be  noticed  that  Dr.  Woodroffe  states  that  the  unregistered 
vere  from  farms  located  '4'iilly  9  miles  from  where  the  infected 
as  kept,"  and,  further  on,  that  Mr.  Frisbie  accompanied  him  "to 
erent  farms  where  the  cattle  were,  about  9  miles  from  the  town.^ 
rence  to  an  earlier  paragraph  in  the  same  letter  it  will  be  seen 
le  of  these  ftirms  was  located  but  3  miles  from  town  and  the 
wo  but  6  miles.  The  latter  statement  is  the  correct  one.  It  will 
observed  that  GO  of  the  auimals  shipped  were  from  Mr.  Lake's 
f  which  A.  T.  Fitzwater  was  tenant.  This  farm  was  but  3  miles 
•wn,  and  probably  not  more  than  2  miles  from  Mr.  Lake's  home 
rhere  a  part  of  the  sick  cattle  were  kept.  The  attention  of  the 
is  directed  to  these  incorrect  statements  to  prevent  his  being 
as  to  the  actual  condition  of  affairs. 

d  seems  to  be  little  reason  to  doubt  that  Dr.  Woodroffe  was  de- 

by  Messrs.  Frisbie  &  Lake  as  to  the  relation  of  Dr.  Hagyard  to 

tment  of  Agriculture.    He  stated  that  he  was  shown  a  tele- 


436        SEPOBT  OF  THE   COMMISSIONER  OF  AGBICULTUBE. 

gram  from  the  Ohief  of  the  Bureau  of  Animal  Industry  advising  th6  em- 
ployment of  Dr.  Hagyardy  and  supposed  that  owing  to  his  (Dr.  Wood- 
roffe's)  absence  in  Ohio,  Dr.  HagyaM  had  been  temporarily  emplQjredlqf 
the  Department  to  make  this  examination.  As  a  consequence  hu  own 
inspection  was  less  thorough  than  it  would  have  been,  and  he  gave  8 
certificate  of  health  which  he  probably  would  not  have  given  had  he 
understood  that  Dr.  Hagyard  was  recommended  to  Messrs.  Frisbie  i 
Lake  for  an  entirely  different  puqK)se. 

As  this  telegram  was  afterwards  used  by  Messrs.  Frisbie  &  Lah 
in  their  advertisements  and  newspaper  articles,  and,  by  omitting  oi 
some  cases  changing  the  date,  was  made  to  produce  the  same  impR» 
sion  upon  the  readers  that  it  had  produced  upon  the  mind  of  Dr.  Wood' 
roffe,  it  is  well  to  give  an  explanation  of  the  circumstances  under  whkk 
it  was  sent. 

When  the  Chief  of  this  Bureau  visited  Gynthiana,  in  September,  188i 
a  number  of  sick  animals  were  found  among  the  herd  of  unregistma 
cattle,  and  Mr.  Frisbie  was  then  advised  to  have  every  animal  indui 
herd  carefully  examined  and  the  health  .\'  ones  removed  from  contaol 
with  any  that  presented  the  least  signs  <.u'  disease.  At  that  time  negD* 
tiations  were  in  progress  with  the  stockmen  of  the  State  who  were  tef* 
ing  to  raise  enough  money  to  purchase  and  slaughter  all  the  cattle  te- 
longing  to  Messrs.  Frisbie  &  Lake,  and  the  las^named  gentlemen  dU 
not  consider  it  to  their  interest  to  have  such  a  separation  made.  B 
soon  became  evident,  however,  that  a  sufftcient  amount  of  money  eovld 
not  be  raised  to  purchase  the  cattle,  and  then  the  owners  seem  to  hm 
concluded  that  their  best  plan  was  to  separate  the  sick  from  the  wd 
ones,  according  to  the  advice  mentioned  above.  For  this  purpose  tk 
following  telegram  was  sent : 

Cyntuiana,  Kt.,  S^tember^ItlBBL 
Dr.  D.  E.  Salmon,  Chicago,  III, : 

We  desire  to  isolate  all  the  affected  cattle  in  onr  fonr  herds.  When  oan  yoa  «M 
and  inspect  them  t    Answer. 

FBISBIE  &  UK& 

There  are  two  points  in  this  telegram  to  which  attention  is  partiOB* 
larly  directed.  In  the  first  place  the  object  of  the  inspection  as  MA 
in  this  telegram  was  to  enable  them  to  isolate  the  affected  catQei  tt 
was  not  to  have  cattle  inspected  for  the  purpose  of  shipping  tbeo  to 
Texas  or  to  any  other  locality,  and  at  that  time  I  had  never  lecebrf 
any  intimation  that  they  expected  or  desired  to  make  any  shipmflDtfc 
In  the  second  place,  they  admit  in  this  telegram  having  at  that  timefliv 
infected  herds.  One  of  these  1  understand  to  be  the  herd  of  nniegb- 
tered  cattle  on  the  farm  of  Mr.  Lake,  of  which  A.  T.  FitzwaterM 
tenant. 

At  the  time  this  telegram  was  received  it  was  impossible  for  the  Chief 
of  the  Bureau  to  return  and  make  the  desired  iuspectiony  and  all  of  tto 
inspectors  in  the  employ  of  the  Bureau  were  engaged  in  important  work 
from  which  they  could  not  be  spared ;  the  following  reply  was,  there- 
fore, sent  to  Messrs.  Frisbie  &  Lake's  telegram : 

Unitkd  States  Departbiekt  op  Agriculture^ 

Waehington,  D.  C,  Odober  S,  186L 
FRI6BIE  &  Lake,  Cynthiana,  Ey. : 

Find  I  have  no  one  that  can  be  spared  now  to  examine  yonrheid.  AdviifiMp'^^' 
meuiof  Dr.  Uairyard. 

D.  £.  SALMON, 
Chi^  uff  ike  Bwrdam  </  AnUnti  InMn* 
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That  is,  Dr.  Hagyard  was  recommended  to  FriSbie  &  Lake  as  the 
08t  available  man  for  them  to  employ  as  a  private  practitioner  and 
r  the  purpose  of  securing  their  private  interests.    The  difference  in 

I  i  of  the  two  telegrams  is  due  to  the  former  being  received  at 
iL  »  and  the  answer  having  been  delayed  until  my  return  to  Wa3h- 
gLOMA,  Dr.  Hagyard  did  not  represent  this  Department  in  any  degree, 
>r  did  he  have  any  authority  to  inspect  any  cattle  in  behalf  of  the  De- 

ti  it,  or  to  give  certificates  of  health  which  would  relieve  the 
r  's  of  any  responsibility  which  they  were  under,  because  of  restric- 
ous  imposed  in  accordance  with  the  act  establishing  the  Bureau  of 
nimal  Industry. 

On  the  11th  of  January  Dr.  Trumbower  wrote  from  Austin  that  he 

called  on  Governor  Ireland,  and  that  the  governor  stated  that  he 

raid  do  nothing  and  would  not  interfere  in  the  matter.    Dr.  Trumbower 

ed  that  Mr.  Frisbie  declined  to  allow  him  to  make  an  examination 

:  che  herd  unless  he  would  agree  to  give  a  certificate  of  health  in  case 

fEuled  to  find  any  cases  of  pleuro-pneumonia.    This  he  could  not 

"ee  to  do,  owing  to  the  fact  that  if  the  cattle  had  been  exposed  before 

lent  to  the  contagion  of  this  disease  they  might  contract  it  within 

;  time,  even  if  at  the  time  of  examination  they  showed  no  symp- 

•    Mr.  Frisbie  informed  Dr.  Trumbower  that  he  had  only  shipped 

2»  Dead  and  that  5  of  these  had  died  in  transit. 

A  few  days  later  Dr.  Trumbower  was  recalled  from  Austin  by  order 

Commissioner  Loriug  on  account  of  the  protests  made  by  Frisbie  & 
Jake's  counsel.  These  gentlemen  pretended  to  believe  that  Dr.  Tmm- 
lower  was  prejudiced  against  them,  and  through  their  counsel  asked 
tihat  any  inspection  of  their  cattle  should  be  made  by  the  Chief  of  the 
Bureau.  Accordingly  I  left  Washington  January  20,  reaching  Cynthi- 
Ky.,  on  the  21st.  Mr.  Lake  stated  that  they  still  had  about  17  head 
Diioe  unregistered  cattle,  among  which  were  some  of  the  most  unthrifty 
ones  at  Cynthiana.  I  desired  to  see  and  examine  these  animals  in  order 
that  a  definite  conclusion  might  be  reached  as  to  whether  they  were 
•ctaally  affected  with  pleuro-pneumonia,  but  acting  with  the  advice  of 
his  counsel  Mr.  Lake  absolutely  refused  to  allow  such  an  examination. 
They  placed  this  action  upon  the  ground  that  in  no  event  could  the 
Oovemment  grant  them  any  relief,  and  that  every  examination  was 
Bftble  to  do  them  injury  by  revealing  the  presence  of  disease,  or  pos- 
sibly by  a  mistaken  diagnosis  such  as  any  one  might,  in  their  judg- 
i&ent,  make.  When  his  attention  was  called  to  the  shipment  to  Texas 
from  this  herd,  the  suspicion  that  these  animals  were  under,  the  vast 
hjury  that  might  be  done  to  the  cattle  industry  of  the  nation  by  the 
uBsemination  of  the  plague,  and  that  a  regard  for  his  own  interests,  as 
well  as  for  that  of  the  country  at  large,  would  seem  to  make  an  investi- 
gation very  desirable,  he  simply  replied  that  they  did  not  consider  it  to 
their  interest  to  have  such  an  inspection  made. 

To  remove  one  point  raised  in  his  objections  to  inspection,  I  then  of- 
fered that  in  case  any  one  of  the  unregistered  animals  presented  any 
signs  of  disease  upon  examination,  and  he  was  dissatisfied  with  the  di- 
agnosis, that  I  would  buy  and  slaughter  the  animal  in  the  presence  of 
properly  qualified  witnesses,  and  thus  definitely  settle  the  question 
^M)n  its  merits.  This  proposition  was  also  rejected.  Not  being  able  to 
^ooomplish  anything  at  Cynthiana,  I  proceeded  tlie  following  day  to 
'K^son,  Tenn.,  to  investigate  the  condition  of  the  animals  shipped  there 
ftom  Frisbie  &  Lake's  herd. 
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INVESTIGATIONS  IN  TENNESSEE. 

Oil  January  24,  an  examination  of  the  cattle  at  Jackson  revealed  the 
following  conditions : 

4 

Constance  (No.  61). — Slight  dullness  on  percussion  over  the  lower  part  of  tlie  right  j 
liin^.    Otherwise  no  abnormal  symptoms. 

No.  2. — Dullness  and  slight  creaking  over  the  posterior  part  of  right  lung. 

No.  136. — ^Fawn  calf.  Increased  respiratory  murmur  over  the  left  lung.  Ciepiu- 
tion  over  the  whole  of  right  lung,  witn  creaking  sound  over  the  upper  porticm,  ud 
loss  of  respiration  and  dullness  over  the  lower  posterior  portion. 

No.  28. — Loud  and  harsh  respiration. 

No.  153. — Increased  respiratory  sounds  on  left  side  and  decreased  on  right  lide. 

No.  22. — Dullness  over  posterior  part  of  right  luug. 

No.  31. — Dullness  over  left  limg,  with  crcakiug  sound  and  diminished  respirgtion; 
creaking  over  posterior  part  of  right  lung. 

Bull  (name  not  known). — No  abnormal  signs. 

No.  19. — ^Lungs  and  respiration  normal. 

Beat  Regards  (No.  69).--JDulluess  and  loss  of  respiration  over  the  lower  posteiio 
tion  of  the  riglit  luug. 

CareltB9  Lass  (No.  85). — Abnormally  loud  respiration. 

Nos.  199, 23, 94,  and  68  (Balky).— Normal  respiration. 

Flwa  of  Orange  PeeJ.--Cau  tind  no  signs  of  disease. 

No.  ^. — Dullness,  loss  of  respiration,  and  cooing  sound  over  the  lower  put  o 
lung. 

Chiokapie, — ^Dullness,  loss  of  respiration,  and  crepitation  over  lower  part 
lung. 

Abaoloma. — Apparently  in  good  health. 

Miaa  Meadowv. — Dullness  ovor  the  whole  left  lung  with  wheezing  respiration  snt 
the  superior  portion. 

Three  calves, — ^No  signs  of  disease. 

This  herd  at  Jackson  was  kept  in  close  qnarantine  by  the  owners 
was  soon  taken  in  charge  by  tlio  Stiite  authorities. 

No  farther  veterinary-  inspections  were  made  of  this  herd  until  De- 
cember 2  and  3,  1885,  when,  by  request  of  the  governor.  Dr.  Wray 
directed  to  make  a  thorough  examination  of  each  animal.  The  r 
more  or  less  indirect,  which  had  been  received  up  to  that  time  veww 
the  efPect  that  no  syni])tons  of  disease  had  been  observed,  and  thattlie 
owners  were  becoming  impatient  to  have  the  quarantine  restrictions n* 
moved.  This  also  seems  to  have  been  the  understanding  of  the  State 
Live  Stock  Commission,  as  they  had  reached  the  conclusion  that  thii 
herd  might  safely  be  released. 

Dr.  Wray's  investigations  brought  out  the  fact  that  one  calf  had  died, 
and  was  supi)osed  to  have  had  lung  disease,  although  no  post  mortnf 
examination  was  made.  He  also  found,  by  an  examination  of  the  indi- 
vidual animals,  that  there  were  at  that  time  nine  chronic  cases  of  pleuro- 
pneumonia. The  names  of  the  atiected  ones  were:  Sobrinette,  Cue- 
less  Lass,  Flora  of  Orange  Peel,  Chickapie,  Miss  Meadows,  Floss  Law- 
rence, Nora  Lawrence,  Fancy  Cruiser,  and  Cicero  Sunbeam.  At  tbe 
time  This  herd  wns  examined  by  the  Chief  of  the  Bureau  the  uaim'^ 
eould  not  all  be  obtained  and  the  numbers  were  taken,  so  it  cannot  be 
d(4ermined  how  closely  the  two  examinations  corresponded.  Dr.  Ham- 
ilton informed  Dr.  Wray  that  our  conclusions  were  the  same  in  every 
case  with  the  exception  of  Sobrinette.  This  cannot  be  the  case,  how- 
ever, as  in  the  first  examination  but  seven  affected  ones  were  found.  It 
seems  likely,  therefore,  that  two  or  more  animals  had  been  mildly  at- 
tacked during  the  i)eriod  that  elapsed  between  these  examinations. 
The  death  of  the  calf  coulirms  this  conclusion. 

These  facts  illustrate  the  difficulty  of  deciding  at  what  time  a  quaian- 
:ine  can  be  safely  raised  when  the  animals  are  not  kept  under  constant 
'Pterin iiT^   '^nper vision.    Even  a  slight  attack,  that  might  escape  tbe 
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I  the  owner,  would  be  snfficient  to  start  firesh  outbreaks  if  the 
L  >  released  and  allowed  to  mingle  with  other  cattle  within  six 
itns  or  a  year  afterwards.  It  is  sach  facts  as  these  that  have  con- 
sed  the  exx)erienced  aathoritles  of  the  various  countries  of  Europe 
t;  the  only  safe  way  to  deal  with  pleuro-pneumonia  is  to  destroy  every 

L  which  has  been  exposed  to  it  before  there  can  be  an  opportunity 

QfChng  with  uninfected  cattle, 
^y      ^ce  of  Dr.  Wray  the  State  commissioner  made  arrangements 
dch  this  herd  will  be  held  in  quarantine  until  October  1, 1886. 

mvESTiaATiONS  m  texas. 

jeaving  Jackson,  Tenu.,  January  25, 1885, 1  reached  Austin,  Tex., 

mary  27.    Tliere  was  here  a  public  sentiment  of  decided  hostility  to 

I  Bureau  of  Animal  Industry,  an  evident  feeling  that  Mr  Frisbie,  who 

B  there  in  charge  of  his  cattle,  was  a  greatly  wronged  man,  aud  that 

^  was  no  reason  for  entertaining  a  suspicion  of  danger  in  regard  to 

.  herd.    This  feeling  had  been  worked  up  by  and  was  based  upon  affi- 

vlts  made  by  George  TT.  Mitchell,  A.  T.  Fitzwater,  James  H.  Waits, 

B.  and  J.  E.  Stevens,  and  John  W.  Moore,  in  which  it  was  stated  that 

^rs.  n.  D.  Frisbie  and  J.  K.  Lake,  who  comprised  the  firm  of  Fris- 

3  &  Lake,  were  known  by  them  to  be  reliable  gentlemen,  that  they 

d  seen  portions  of  the  herd  of  cattle  shipped  to  Texas  frequently  dur- 

?  the  past  six  mouths,  that  they  had  not  known  of  a  single  case  of 

among  them  during  that  time,  and  expressing  the  belief  that 

inimals  were  free  from  disease,  and  had  been  so  during  the  time 

loned.    As  the  unregistered  animals  in  question  had  been  upon  the 

and  in  the  care  of  George  W.  Mitchell,  John  W.  Moore,  and  A. 

riizwater,  these  affidavits  of  their  soundness  carried  conviction  with 

they  were  distributed  as  a  part  of  Frisbie  &  Lake's  advertise- 

),  and  were  used  in  the  editorials  of  the  local  newspapers.    I  was 

fi  able  to  understand  how  gentlemen  who  have  any  regard  for  their 

tation  could  sign  such  statements  or  make  such  affidavits  in  view 

tne  facts  above  related.    It  is  evident,  however,  that  such  papers 

lid  have  a  very  great  efifect  in  shaping  the  opinions  of  those  who  had 

•t  been  conversant  with  the  history  of  the  herd  as  detailed  above. 

In  connection  with  these  affidavits  it  may  be  of  interest  to  state  that 

t  Mr.  O.  A.  Woods,  of  Cynthiaua,  in  that  town  on  February  7, 1886, 

in  the  course  of  a  conversation  in  regard  to  the  cattle,  he  stated  to 

he  and  Mr.  H.  Kedmond,  jr.,  were  out  hunting  on  Thanksgiving 

»y,  luat  they  crossed  the  farm  of  J.  K.  Lake  on  the  far  side  of  the  river 

16  one  tenanted  by  A.  T.  Fitzwater),  and  that  they  there  and  then 

w  one  of  the  Jerseys  lying  dead  in  the  field.    Mr.  Woods  had  no  in- 

8t  in  the  matter,  and  simply  made  this  as  a  statement  of  fact.    There 

consequently,  upon  the  one  side  the  admission  of  Frisbie  &  Lake 

the  meeting  of  stockmen,  and  in  their  letter  of  September  18  to  the 

>artment,  that  their  whole  herd  of  250  head  had  been  exposed ;  there 

me  fact  that  the  Chief  of  the  Bureau  of  Animal  Industry  found  sick 

at  the  farm  tenanted  by  Fitzwater  on  September  24;  there  is  the 

lion  of  four  affected  herds  in  Frisbie  &  Lake's  telegram  of  Sep- 

'  27,  and  there  is  the  statement  of  Mr.  Woods  that  he  saw  one  of 

iuimals  on  the  farm  occupied  by  Fitzwater  lying  in  the  field  dead 

.tanksgi  ving  Day.    On  the  other  side  there  are  the  affidavits  alluded 

hove,  that  none  of  the  cattle  on  this  farm  had  been  sick  during  tiieir 

a  ^ere. 

evening  of  January  27, 1885, 1  had  an  interview  with  Mr.  Fris- 
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bie  in  the  hotel  at  AustiD,  Tex.,  in  presence  of  Mig.  P.  P.  Holland, 
editor  of  the  Texas  Farm  and  Ranch,  and  of  Colonel  Cardwell,  of  the 
Austin  Statesman.  At  this  interview,  Mr.  Prisbie  asserted  irith  the 
most  positive  emphasis  that  none  of  the  unregistered  Jerseys  had  ever 
been  exposed  to  pleuro-pneumonia ;  that  he  never  had  admitted  their 
exposure;  that  none  of  them  had  ever  been  sick ;  that  in  regard  to  the 
two  which  I  had  picked  out  as  sick  on  the  farm  occupied  by  Fitzwater, 
his  understanding  was  that  these  only  had  weak  lungs,  that  they  were, 
however,  immediately  separated  from  the  remainder  of  the  henl  and 
had  never  shown  any  farther  signs  of  sickness.  He  then  asked  me 
that  in  case  he  permitted  an  inspection  of  the  herd  then  in  Texas,  aud 
I  found  no  cases  of  pleuro-pneumonia,  if  I  would  give  him  a  clear  IhU 
of  health  for  them.  My  reply  was  that,  being  satisfied  that  a  number 
of  the  animals  had  recently  been  exposed  to  pleuro-pneumonia  and 
were  liable  to  show  the  disease  at  any  time  whether  they  were  yet 
affected  or  not,  I  could  not  under  any  circumstances  give  him  such  a 
certificate  as  he  demanded.  He  then  absolutely  refused  either  to  allov 
me  to  inspect  the  living  animals  or  to  examine  the  dead  ones  and  lenm 
the  cause  of  death.  This  terminated  the  interview.  January  28 1  had 
an  interview  with  Governor  Ireland,  and  laid  the  facts  as  I  understood 
them  before  him  for  consideration,  oiiering  him  the  professional  servioea 
of  the  Chief  of  the  Bureau  or  of  any  of  its  inspectors  if  he  needed  Biuk 
assistance.  His  answer  was  that  they  proposed  to  do  things  according 
to  law  in  Texas,  and  as  there  was  no  law  applicable  to  such  a  case  then 
was  nothiug  to  be  done.  When  reminded  of  the  enormous  live  stoA 
interests  of  Texas,  and  of  the  desirability  of  keeping  a  supervision  over 
this  suspected  herd  until  all  danger  was  over,  of  the  fact  that  tlie 
mere  shipment  of  such  a  herd  to  his  State  might  damage  the  cattle  trade 
millions  of  dollars  unless  a  thorough  investigation  was  made,  aud  that 
there  were  at  that  time  dead  animals  from  this  herd  in  regard  to  which 
the  cause  of  death  should  be  ascertained,  his  response  was  that  no  io- 
vestigations  could  be  made  except  by  the  courtesy  of  Mr.  Prisbie. 

It  was  now  very  plain  that  these  animals  would  be  sold,  no  matter  what 
their  condition.  The  law  establishing  the  Bureau  of  Animal  Indnstiy 
gave  no  authority  to  interfere,  or  to  make  an  investigation  against  the 
desire  of  the  owner  of  the  herd,  aud  having  properly  notified  the  State 
authorities  the  Chief  of  the  Bureau  felt  that  his  duty  and  responsibility 
was  ended  until  further  developments  should  occur. 

It  is  probably  true  that  there  was  no  law  on  the  statute  books  of 
Texas  for  properly  dealing  with  such  an  emergency,  but  it  is  eqaaOf 
true  that  the  legislature  was  in  session  at  the  time,  and,  in  the  opinion 
of  high  officials  of  the  State  government,  a  law  could  have  been  obtained 
within  a  few  days,  if  there  had  been  a  public  sentiment  in  favor  of  it 
As  a  matter  of  fact  this  sentiment  did  not  exist,  and  one  of  the  reaaona 
was  the  unscrupulous  manner  in  which  evidence  was  collected,  facta  por- 
verted,  and  false  statements  made  to  give  the  impression  that  there  waa 
no  reiison  for  an  investigation  of  this  herd.  The  afiidavit«  publishedin 
Austin  by  Mr.  Frisbie  have  already  been  referred  to.  January  0,  the 
Austin  Daily  Statesman  published  an  editorial  which  seems  to  have  Doen 
inspired  by  Mr.  Frisbie,  and  which  illustrates  the  manner  in  which  the 
''.ase  was  worked  up.    Keferring  to  Mr.  Prisbie  it  goes  on  to  say: 

He  18  one  of  the  most  omiueiit  breeders  iu  this  country,  and  enjoys  a  wide  repnti^ 
i'ion  OS  such.  After  cousultatioii  about  the  best  point  to  hold  an  anction  i^ 
of  Jerseys  he  decided  to  come  to  Austin.  In  a  copy  of  the  Texas  Farm  amiJti^ 
lated  December  15,  there  was  an  elaborate  notice  of  the  conclosion  reaebed  hsj^' 
*<>i8bie,  and  a  full  statement  was  made  as  to  the  prevalence  of  pleniD-pneiinioni*^ 
\\f»  ^arnxs  near  Cynthiana,  Ky.    On  one  farm  they  keep  nothing  hat  the  tst^ 
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!ired       »ck.    Through  a  calf  shipped  to  that  farm  from  IHinoisplenro-pneamonia 

I  >'>tb  on  the  farm,  and  several  head  of  their  cattle  died.    The  rest  of  the  dia- 

\  au       kU  were  killed.    There  has  been  no  disease  on  that  feurm  for  months,  and 

7  •     re  are  all  in  a  healthy  condition.    Bat  none  of  the  cattle  shipped  to 

>• «« ere  X}  /er  on  the  farm  where  the  disease  prevailed.    The  cattle  here  were  taken 

Sirms  several  miles  distant  from  the  diseased  herd.  The  cattle  that  reached 
«ij1  are  evidently  in  a  healthy  condition,  though  they  looked  bad  just  after  reach- 
here  fr^m  ten  days'  coufinement  in  cys.  These  cattle  have  been  held  together 
lome  weeks,  and  veterinary  authoritj^oes  to  show  that  by  this  time  some  ot  these 
Id  have  been  sick  had  any  of  them  oeen  exposed  to  disease.  The  misapprehen- 
at  Washington  arises  in  the  fact  that  Frisbic  &  Lake  had  diseased  cattle  on  one 
beir  farms,  and  this  leads  to  the  opinion  that  the  cattle  shipped  to  Texas,  which 
B  never  with  diseased  stock,  were  liable  to  disease.  Mr.  Fnsbie  is  satisfied  the 
Ban  of  Animal  Industiy  will  set  the  matter  all  right.  Early  in  December  he  ap- 
d  to  this  Department  for  an  inspector  to  examine  these  very  cattle  which  he  was 
i  boldins:  for  shipment  to  Texas,  and  the  following  telegram  was  received. 

!hen  follows  the  telegram  of  October  8,  referred  to  above,  with  the 

e  changed  from  October,  1884,  to  January,  1885,  together  with  the 

tificates  of  Dr.  Hagyard  and  Dr.  Woodroffe. 

annary  28,  the  morning  after  the  interview  between  the  Chief  of  the 

a  and  Mr.  Frisbie,  in  the  presence  of  the  representative  of  the 

n,  that  paper  came  oat  with  an  editorial  headed  ^'Nothing 

with  those  Jerseys  from  Kentucky,''  and  after  mentioning  the 

ce  of  this  herd  on  the  farm  of  Captain  Love,  it  goes  on  to  state: 

tlv  after  their  arrival  in  Austin,  however,  a  report  reached  here  from  Wash- 
wu  that  the  cattle  were  afifected  with  pleuro-pneumonia.  The  report  was  calcn- 
d  to  do  great  iujury  to  Messrs.  Frisbie  &  Lake,  who  were  astonished  at  the 
rge,  knowing  that  their  cattle  were  not  and  had  not  at  any  time  been  so  affected, 
nroof  of  their  denial  the  centlemen  have  the  following  evidence : 
or.  J.  Proctor  Knott,  of  Kentucky,  in  reply  to  a  letter  from  Commissioner  Lor- 
,  states:  *^  This  clamor  about  disease  in  the  cattle  shipped  to  Texas  is  utterly  nn- 
ed  for  and  detrimental  to  the  interests  of  Messrs.  Frisbie  &  Lake.''  Governor  Knott 
*  eulogizes  Dr.  Hagyard,  who  inspected  the  herd,  as  an  eminent  veterinarian, 
fter  Mr.  Loring  received  the  letter  from  Governor  Knott,  the  following  telegram 
be  attorney  of  Messrs.  Frisbie  &  Lake,  was  received : 

Washington,  January  20, 1885. 
West,  Cynthiana,  Ey, : 

sve  heard  from  Governor  Knott.    Declines  to  act.    Thinks  the  clamor  which  has 
"aised  over  this  transaction  has  not  only  been  nncalled  for,  but  unjust  and  det- 
^1  to  the  interests  of  Frisbie  &,  Lake.    Regret  that  I  cannot  pay  expenses 
luArantine  under  these  circumstances. 

GEO.  B.  LORING, 
(kmm%99ion9r  of  Agriculture, 

following  letter  is  from  Dr.  Woodroffe,  who  is  stiU  in  the  employ  of  the  Gov- 
Jit:» 

Lexington,  Kt.,  January  19, 1885. 
&.  Lake,  Cynthianaf  Ky, : 

Rntlemen  :  I  would  advise  you  to  flatly  deuy  the  statements  that  have  been  made 
the  Chief  of  the  Bureau  regarding  the  cattle  that  were  shipped  to  Austin,  Tex. 
7  have  no  earthly  grounds  for  calling  them  infected,  and  the  affidavits  of  those 
>  is  sufficient  evidence  that  they  were  never  exposed.  It  is  simply  a  libel  on  your 
)  and  will  greatly  affect  their  sale.  You  can  use  Dr.  Hagyard's  and  my  name 
ly  in  the  matter. 

Hien  Dr.  Salmon  arrives,  I  should  certainly  demand  the  result  of  his  examination 
four  stock  in  writing. 

^Toa  feel  disposed  to  offer  a  thousand  doUars  retcard  for  the  discovery  of  a  case 
-pneumonia  in  the  herd  that  went  to  Austin  do  so,  and  I  will  give  yon  bank- 
dnces  for  me  for  half  the  amount. 
Avurs,  very  truly, 

H.  A.  WOODROFFE,  M,  E.  C.  V.  5., 
Veterinary  Inspector  Bureau  of  Animal  Indueiry, 

I  tt,  matter  of  fact,  Dr.  Woodroffe  was  not  in  the  employ  of  this  Department  at 
,  Mb  services  having  been  dispensed  with  Jannary  15. 


442         REPORT   OF  THE   COMMISSIONER  OF   AGBICULTURE. 

The  snbjoined  tele^ain,  signed  by  tbe  parties  whose  naniM  are  appended,  hiibeea 
xeoeiyed  by  D.  H.  Frisbie,  at  Austin,  Tex. : 

Ctnthiaka,  Kt.,  /mssti  17. 
H.  D.  Frisbie: 

We  have  every  reason  to  believe,  and  do  believe,  that  the  cattle  shipped  by  Fm 
bie  &  Lake  to  Texas  have  never  been  diseased  with  plenro-pneamonui,iiid  thti 
oows  from  that  herd  are  now  ronning  at  large  in  this  connty. 

f  LUCIUS  DESHA,  Jr., 

PreMina  Judge  of  Harriaon  Com^. 
La  M»  MASLIxM, 

ataU  Senator  of  KiiMtf 
B.  M.  COLLIER, 

CounfffCUrk. 
J.  8.  WETHERS, 
Cashier  KaHonal  Bank  of  CifniHun, 
WM.  ADAMS, 

Mayor  oj  Cyiitftieiia,  Xf. 

Yesterday  afternoon  Dr.  Salmon,  Chief  of  the  Bnrean  of  .Animal  Industry,  szriTi 
at  Anatin.  Captain  Frisbie,  accompanied  by  Major  Holland  and  a  representatlTSi 
the  Siaitwaan^  called  on  him  at  his  room  in  the  Hotel  Brunswick.  The  interfie 
was  brief  and  barren  of  satisfactory  results.  Captain  Frisbie  put  the  same  queitic 
to  him  that  he  did  to  his  predecessor :  <'  Will  yon,  in  the  event  that  the  cattle  ■ 
found  in  good  health  (as  I  know  them  to  be),  five  me  a  certificate  to  that  effect  f  Ml 
the  captain.  The  doctor  responded  that  he  did  not  come  here  for  the  purpoee  of  gi 
ing  certificates,  and  would  not  agroe  to  what  certainlv  seems  a  fair  ana  square  pop 
sition  on  the  part  of  the  owner  of  the  Jerseys.  Witn  this  the  conference  brobo; 
Captain  Frisbie  intends  to  sell  bis  cattle  on  the  12th  of  February,  at  which  timethi 
will  have  been  here  six  weeks.  Nobody  believes  them  to  be  in  the  least  infected, « 
the  ipjurious  reports  as  to  their  being  diseased  are  without  the  slightest  foondii 
in  fact. 

The  above  certificates,  signed  by  prominent  dticenB  of  Hi 
County,  Kentucky,  together  with  the  letter  of  Governor  Knott      n 
tone  of  the  Austin  press,  are  sufficient  to  explain  the  fitilnreof  tne 
to  have  an  investigation  made  of  the  condition  of  the  Frisbie        i  u 
fore  it  was  sold.    Information  collected  later  will  now  be  introav 
show  the  real  facts  of  the  case.    At  the  time  of  the  sale  an  adven 
bill  was  distributed  on  which  were  the  statements  of  Dr.  F.  J.  Smiu 
Austin,  who  had  examined  the  cattle.    These  statements  were 
lished  side  by  side  by  Mr.  Frisbie  to  show  that  they  were  contradicroi] 
While  the  two  statements  may  not  be  entirely  consistent  in  all  reap 
they  furnish  an  indication  of  the  condition  of  the  animals  at  that  \ 
which  is  not  to  be  overlooked.    The  certificate  of  the  stockmen  whow 
amined  this  herd  the  day  before  the  sale  confirms  this  impression,  azu 
demonstrates  that  the  animals  were  not  in  a  remarkably  healthful  an 
thriving  condition. 

These  documents  are  as  follows : 

Considering  that  the  animals  have  come  such  a  long  trip,  and  the  severe  weitlw 
there  linH  been  hui  elifiht  mortality  among  them.  I  visited  the  cattle  January  95|tt 
Icarurd  lliat  only  tliree  liad  died.  Two  were  down,  and  in  iny  opinion  were  OMW 
to  get  up.    The  Lrcnerjil  health  of  the  cattle  was  better  than  I  expected  to  find. 

F.  7.  SMITH,  r.  & 

January  2G,  1H85. 

The  following  is  a  statement  of  Dr.  Smith  in  a  circalar  distributed! 
Austin,  February  11, 1885 : 

I  visited  the  berd  of  Jersey  cattle  owned  by  Frisbie  A  Lake,  now  at  Mr.  Low 
dairy  rancli  near  the  city,  ainlfofoid  a  majority  of  the  herd  siokj  one  deadnndsr  tj 
shed,  and  another  down,  unable  to  rise ;  a  number  standing,  heads  extended,  bi^ 
arched,  increased  breathing,  hair  rougb,  and  the  animals  in  Tory  poor  oonditioo.  Ts 

feneral  condition  of  the  herd  is  similar  to  that  found  in  contagious  pleoio-pneiunooii 
o  competent  pei-son  has  been  allowed  to  make  h  po8t-^orten^  examination. 

F.  J.  SMITH, 

D.  r.  a.,  u.B.d. 
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Austin,  Tsx.,  February  11,  1885. 

'6,  the  tmderoiffned  stookmen,  certify  that  we  have  this  day  made  a  careful  ex- 
aation  of  the  Jersey  herd  helonging  to  Messrs.  Frisbie  &  Lake,  and  found  them 
I  in  flesh,  and  showing  evidence  of  bad  treatment. 

^e  farther,  at  the  request  of  the  owners,  selected  tbe  poorest  and  most  sickly  look- 
animal  in  the  herd,  and  killed  it  in  our  presence,  and  Drs.  Carothers  and  Taylor 
ifnlly  examined  all  of  its  organs,  and  stated  that  they  found  no  evidence  of  dis- 
,',  and  especiallv  of  the  lungs. 

1  car  opinion  the  herd  is  froe  from  disease,  and  especially  from  contagious  plenro- 
lia. 

d  as  foUowf) : 
^  £.  Carothers,  M.  D. ;  M.  A.  Taylor,  M.  D. ;  Ike  T.  Pryor :  Seth  Mabby :  Geo. 
W.  Littlefleld  ;  F.  M.  Maddox ;  C.  £.  Anderson ;  J.  M.  Day ;  W.  S.  Ca- 
rothers; John  W.  Driskill;  A.  L.  Casparis;  J.   R.   Blocker;  James  W. 
Taylor. 

this  exainination  of  a  single  animal  selected  from  a  herd  of  that  size 
iply  because  it  had  an  anthrifty  appearance  was  of  no  value  in  de- 
in^  whether  the  remainder  of  the  cattle  were  healthy  or  were  in- 
ted.    Animals  affected  with  chronic  pleuro-pneumonia  are  not  always 
5  worst  appearing  ones  in  a  herd;  on  the  contrary,  ^hey  are  often  the 
ry  fattest  and  look  the  healthiest,  as  was  the  case  with  the  cow  which 
ed  the  outbreak  in  Connecticut  in  1883.    The  only  way  to  deter- 
that  such  a  herd  of  animsds  is  free  from  danger  is  for  an  experi- 
xd  veterinarian  to  carefully  examine  the  lungs  of  every  animal  in  it 
auscultation  and  percussion,  and  then  to  keep  the  whole  lot  of  them 
der  professional  supervision  for  three  months  to  make  sure  that  no  new 
develop  during  that  time.    The  examination  made  by  the  stock- 
in  this  case  was  worse  than  useless,  because  it  inspired  a  feeling  of 
iiity  in  the  minds  of  people  ignorant  of  the  characters  of  the  dis- 
,  while  it  was  of  no  value  towards  demonstrating  the  freedom  from 
a     :ion.    In  this  case,  as  in  many  others  that  have  come  under  my 
vation,  members  of  the  medical  profession  were  responsible  for 
us  (    reiving  the  public  in  regard  to  their  ability  to  detect  this 
As  a  rule,  the  more  intelligent  members  of  the  medical  pro- 
jD,  recognizing  how  much  they  still  have  to  learn  about  those 
ises  which  they  have  studied  and  observed,  see  how  absurd  it  is 
r  ihem  to  claim  any  special  knowledge  of  maladies  which  they  have 
)ver  studied  and  have  never  seen.    But  there  are  others,  living  ex- 
\  that  "a  little  knowledge  is  a  dangerous  thing,"  who  do  not 
luite  to  make  the  most  of  the  confidence  reposed  in  them  by  the 
immunity  as  medical  men,  and  assert  the  superiority  of  their  knowl- 
Ige  of  animal  diseases  to  that  of  the  veterinarian  who  makes  them  a 
►ecialty.    It  is  hoped  that  this  species  of  quackery  will  in  time  disap- 
,  but,  nevertheless,  it  has  been,  during  the  last  few  years,  a  very 
uying  obstacle  in  the  way  of  suppressing  animal  plagues, 
i^ow,  as  to  the  healthfuluess  of  these  animals  that  were  taken  to 
exas,  we  are  at  present  in  a  position  to  give  very  conclusive  evidence. 
r.  H.  W.  Kowlaud,  an  inspector  of  the  Bureau  of  Animal  Industry, 
as  directed  to  proceed  to  Austin  early  in  May,  1885,  and  to  collect  all 
liuable  information  as  to  this  herd.    He  remained  there  until  July, 
from  his  investigations  the  following  fact«  appear: 
rhe  number  of  cattle  shipped  at  Cynthiana  was  originally  stated  by 
t.  Woodroffe  at  125.    Mr.  Frisbie  informed  Dr.  Trumbower  and  the 
of  this  Bureau  that  only  124  were  actually  taken.    Be  this  as  it 
I      d  number  landed  alive  at  Austin  was  only  118.    In  other  words, 
X  6  died  between  Cynthiana  and  Austin.    Between  January  6, 
of  their  arrival,  and  February  12,  the  day  of  sale,  22  animals 
1  was  slaughtered  for  examination  by  the  stockmen  the  day 
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before  the  sale.    That  is,  of  the  124  which  were  shipped  fh>m 
ana  on  December  27, 1884,  there  were  remaining  alive  at  tin 
I  sale,  February  12,  1885,  but  96  head, 

i ;  What  was  the  cause  of  death  of  so  many  animals  it  is  imp 

say  at  this  time,  since  the  owner  refused  to  have  any  ext 
made  of  either  the  sick  or  dead  ones  by  veterinarians  who  wei 
tent  to  decide  upon  the  nature  of  the  trouble.  At  the  time  the 
this  Bureau  was  at  Austin,  he  was  reliably  informed  that  the  < 
of  three  animals  which  had  recently  died  could  be  seen  upon 
of  Captain  Love  where  the  herd  was  kept,  also  that  2  or  3  b 
lying  in  the  lot  too  sick  to  stand.  He,  however,  did  not  have  i 
authority  to  make  an  investigation. 

During  the  period  from  February  12  to  July  1, 1886,  it  was : 
Dr.  Bowland  that  23  had  died  out  of  the  95  sold  at  Austin, 
words,  only  72  animals  remained  alive,  July  1,  of  the  124  whic] 
from  Gynthiana.  Dr.  Bowland  examined  a  considerable  part  o 
mals  which  were  still  alive  at  the  time  of  his  visit  and  made  pa 
y  i  examinations  of  a  number  which  died.    In  none  of  Uiese  did  he 

evidence  of  pleuro-pneumonia,  nor  could  he  hear  of  any  case 
malady  among  the  native  cattle  which  had  come  in  contact 
Frisbie  herd.  It  is,  therefore,  believed  that  the  contagion  di 
tablish  itself  in  this  State.  If  any  of  the  lot  were  affected  w 
plague  at  the  time  of  shipment  or  after  their  arrival  they  probi 
and  the  disease  was  not  propogated  from  them. 

It  is,  certainly,  a  most  fortunate  termination  of  this  matter  to 
this  dreaded  disease  has  not  gained  a  footing  on  the  plains  c 
where  once  fairly  under  way  it  would  not  only  be  impossible  to 
it,  but  where  it  would  be  disseminated  through  the  channeLs 
merce  to  every  part  of  the  country.  Nor  is  this  happy  result  di 
^j  :  precautionary  measures  adopted  by  the  local  authorities,  be 

spite  of  their  carelessness  after  timely  warning.    Hiis  instam 
of  the  best  illustrations  that  could  be  given  of  tiie  necessity  for 
laws  to  control  such  an  insidious  and,  at  times,  obscure  disease 
]] '  contagion  had  been  spread  by  that  lot  of  animals,  as  it  was  gi\ 

;-;  opportunity  to  do,  no  one  who  has  studied  the  history  of  thi 

; J  .  abroad  can  doubt  that  it  would  have  cost  our  countiy  hundred 

ions  of  dollars,  and  made  the  rearing  of  cattle  a  precarioos  hm 
all  time  to  come. 


^ , 
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BEGENT  DEVELOPMENTS  IN  BEGABD  TO  PLEUBO-PNEUMONIiL 

TUOKY. 


As  the  officers  of  the  Bureau  of  Animal  Industry  were  not  al 
I  the  owners  of  the  infected  cattle  at  Gynthiana,  Ky.,  to  go  ui 

premises  and  examine  their  animals,  and  as  no  law,  either  na 

State,  existed  by  which  such  an  inspection  could  be  enforced,  i1 

necessary  to  suspend  all  action  by  the  Bureau  for  the  control  a 

pation  of  this  outbreak.    Without  frequent  inspection  it  was  in 

for  the  Bureau  to  keep  informed  of  the  condition  of  afEeurs,  an^ 

knowing  that  the  disease  continued  to  exist  we  could  not  deten 

{1  far  we  would  be  justified  in  attempting  to  enforce  sections  6  anj 

;|  act  for  the  establishment  of  a  Bureau  of  Animal  Industry,  &< 

!,  provides  penalties  for  the  shipment  of  affected  animals  from  o 

or  Territory  into  another. 

The  continuation  of  the  disease  in  the  herd  of  M< 
"jake,  and  its  extension  among  other  cattle  in  the  vio      ^| 
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QODg  the  stockmen  of  Kentucky,  and  even  of  other  States, 

ai      J  m     I  it  was  liable  to  be  carried  to  the  most  remote  part  of  the 

I    itry  by  tae  shipment  of  exposed  or  affected  animals. 

X    I  inability  to  make  inspections,  owing  to  the  hostility  of  the  owners 

f  tne  infected  herds,  prevented  the  notification  of  such  owners  or  of 

tie  railroad  officials  as  provided  for  in  the  animal  industry  law ;  and 

8  this  law  only  specifies  affected  animals,  and  not  those  which  have 

.  exi>osed  and  are  liable  to  become  affected,  it  is  evident  that  there 

but  slight  legal  restraint  to  prevent  the  dissemination  of  tJiis  in- 

Lious  and  dangerous  plague. 

A  considerable  number  of  appeals  for  protection  and  assistance  were 

lade  to  the  Department  by  prominent  citizens  of  Kentucky,  but  for  a 

ig  time  there  was  no  plan  suggested  by  which  this  could  be  granted. 

-    low  is  a  copy  of  a  letter  received  from  ex-Senator  John  S.  Will- 

Mount  Sterling,  Ky.,  June  6,  1885. 

Ht  Dear  Sir:  The  cattle  plague  is  still  lingering  and  killing  cattle  in  Messrs. 

tiftbie  &,  Lake's  herd  at  Cynthiaaa ;  it  has  also  appeared  in  a  smaU  herd  of  their 

eareet  neighbor.    At  a  meeting  of  the  cattlemen  in  Frankfort  this  week,  I  was  ap- 

ointed  one  of  a  committee  to  wait  upon  Messrs.  Frisbie  &,  Lake  and  see  if  some 

ngement  could  not  be  made  to  prevent  the  further  spread  of  the  disease  until 

meeting  of  our  legislature,  when  we  feel  sure  that  elective  legislation  wiU  be 

Loring,  jnst  before  the  adjournment  of  Congress,  proposed,  with  the  consent  of 

P     .tie  &.  Lake,  to  put  their  herd  in  quarantine  and  pay  the  expenses  of  such  qnar- 

je  if  the  governor  of  Kentucky  would  co-operate  with  him  in  so  doing.    I  saw 

>»  vorrespondeuce  between  them.    The  governor  thought  there  was  no  necessity  of 

action  on  his  part,  and  that  the  Commissioner  of  Agriculture  had  as  much  nower 

the  subject  without  as  with  his  co-operation.    Dr.  Loring  was  not  satisfiea  with 

iion-actiou  of  the  governor,  and  the  matter  was  dropped.    Frisbie  &  Lake  were 

■w*  only  willing,  but  anxious,  that  the  cattle  should  be  put  in  quarantine. 

I  think  the  governor  can  bo  prevailed  upon  now  to  give  his  sanction  and  support  to 
nch  measures  as  you  may  adopt,  and  I  hope  you  will  at  once  put  this  herd  m  qnar- 
•Btine.  I  have  notified  Messrs.  Frisbie  &  Lake  that  I  will  be  at  their  farm  near 
Gynthiana,  on  next  Saturday,  the  13th  instant,  and  I  hope  to  have  a  letter  fix>m  you 
Mfore  I  leave  Friday  evening,  renewing  the  proposition  of  your  predecessor. 
Very  truly  yours, 

JOHN  S.  WILLIAMS. 
The  Commissioner  of  Agriculture, 

Washingtony  D,  0. 

To  this  letter  the  following  reply  was  made: 

DEPARTlfENT  OF  AOSICULTUBB, 

Waakington,  D.  C,  June  10, 1885. 

8iB :  In  reference  to  your  favor  of  the  6th  instant,  to  Commissioner  Colman,  ask- 
bg  if  he  is  prepared  to  carry  out  the  plan  of  quarantine  for  the  herd  of  Messrs.  Fris- 
l^ie  &  Lake  which  was  under  consideration  by  Commissioner  Loring,  I  have  the  honor 
to  state  that  owing  to  the  extent  of  pleuro-pneumonia,  the  small  number  of  emplov^s 
iUowed  the  Bureau  of  Animal  Industry,  and  the  limited  appropriation  for  the  commg 
fiical  year,  such  a  course  cannot  be  adopted  at  this  lime.  As  I  understand  the  matter, 
the  quarantine  which  Frisbie  &  Lake  are  willing  to  accept  is  simply  a  mutual  ar- 
nmeement  under  which  this  Department  is  expected  to  take  charge  of  the  infected 
htm  and  pay  all  expenses  for  its  care  and  maintenance. 

Aftimilar  proposition  was  made  by  the  State  authorities  of  Missouri  and  was  declined, 

I       se  there  was  not  sufficient  funds  available  to  undertake  to  control  pleuro-pneu- 

>i  in  this  way.    Our  inspectors  have  found  about  300  infected  herds,  containing 

I  thousand  animals,  each  of  which  the  State  authorities  desire  to  have  qnaran- 

^*  At  Government  expense,  and  it  is  evident  that  any  attempt  to  do  this  would  ex- 

>nr  appropriation  in  a  tew  months  without  in  any  way  reducing  the  extent  of 

tion. 
*•  dsbie  &,  Lake  herd  has  been  a  source  of  great  anxiety  to  the  Department^ 
seems  to  be  p:ood  reason  to  believe  that  even  if  by  good  fortune  the  dis- 
lOt  disseminated  beyond  Harrison  County,  it  will  become  bo  firmly  eatabllahed 
■d  to  be  extirpated  only  with  the  greatest  diffioolty. 
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Regretting  the  faet  that  under  the  present  laws  there  is  no  way  by  which  I  eupi^ 
tect  your  cattle-owners  from  this  disease, 
I  remain,  very  respectfully, 

F.  C.  NESBrr, 
AeHng  OommMoMT, 
Hon.  John  S.  Williams, 

Mount  Sterlingf  Ky. 

In  this  coniiectiou,  it  may  be  added  that  the  animal  indnstiy  lav 
seems  to  require  that  there  shall  he  State  legislation  authorizing  the 
State  authorities  to  co-operate  with  the  Commissioner  of  Agricaltnief 
or  at  least  giving  some  power  to  quarantine  nnder  State  laws  before 
this  Department  is  justified  in  incurring  such  expenses.  Otherwise  the 
quarantine  regulations  might  be  broken  with  impunity  and  could  not  be 
maintained  except  by  the  courtesy  of  the  owner  of  infected  herds.  Soch 
a  condition  of  atiairs  would  make  effective  quarantine  impossible  and 
would  lead  to  the  expenditure  of  large  sums  of  money  without  any  ade- 
quate results. 

This  conclusion  is  confirmed  by  the  decision  of  the  Attomey-GenenI) 
from  which  the  following  paragraph  is  quoted  here  as  applying  to  tUi 
subject : 

Section  3,  to  which  you  refer,  authorizes  the  regulationi  by  the  Gonu  ( 

Agriculture,  and  supposes  that  these  may  be  adopted  by  State  exeontive  b.^u«« 
or,  as  an  altematlTe,  supposes  regulations  by  Stote  exeoutiye  aathorit 
turn  it  empowers  the  Commissioner  to  adopt.    In  either  case  of  ooa  I 

executive  action  is  to  he  authorized  by  competent  State  legicdation. 

The  following  correspondence  with  the  seoretaxy  of  the  KentMJy 
State  board  of  health  does  not  need  additional  explanation : 

State  Board  of  Health  of  Kxktuokt. 

Bawling  Chreen,  JTy.,  June  13,  m> 

Sib  :  On  yesterday,  accompanied  b^  Ez-Senator  John  S.  Williams  and  otben^  I 
Titited  the  herds  of  cattle  near  Cynthiaua,  in  this  State,  now  and  for  some  thne  pw 
affected  with  ooutagious  pleuro-pneumonia.    There  are  two  herdi  involyed  in  Ibi 
trouble^on  adjoining  farms— one  containing  about  100  head  and  the  other  16  ^^ 
The  danger  of  infection  of  the  cattle  of  this  entire  section  seemed  so  great  thatii 
a  clause  of  our  health  law  which  gives  us  superYision  of  the  food  enpplv  of  tinep-- 
ple  of  the  State,  I  have  placed  both  the  herds  of  cattle  in  a  proviBionu  qnarv' 
for  one  mouth,  in  order  to  confer  with  you  with  the  view  of  seonxing  such  aasiflt 
as  you  may  be  authorized  to  ^ive,  looking  to  permanent  protection  Tor  our  oattii 
terests  against  this  disease. 

There  ih  a  serious  cjuostion  as  to  the  extent  of  it,  but  whatever  quarantine  pow* 
has  been  conferred  by  our  legislature  is  vested  with  us,  and  we  are  ready  to  co^ 
erate  with  or  indorse  any  measures  you  may  projiose  which  will  ridusof  tJilBdir"* 
or  tide  over  the  emergency  uutil  the  meetiug  of  our  legislatnie  in  December, 
have  not  had  the  qu(*8tiou  of  jurisdiction  raised  here,  as  the  owners  of  the  cattle 
ready  to  accept  any  reasonable  proposition  from  us  which  promises  reUe£ 
I  have  tlie  honor  to  be,  very  respectfully,  your  obedient  aervant, 

J.  N.  McCOBMAGK,  8w^lmjh 

COMMISSIOXKK  OF  AGRICULTURE, 

lyaahhigtoiif  D,  C, 

This  letter  inclosed  a  quarantine  notice  as  follows : 

QUAHAiniNS  NOTICE. 

Office  of  the  State  Boabd  of  Hbaltb. 

Bowling  Chreen,  JTy.,  Jume  15, 1866. 

Whereas  it  has  come  to  the  knowledge  of  this  board  that  contajrions  nlenro-pn^ 

monia  now  exists  in  the  cattle  herds  of  Frisbie  &  Lake  and  Wmiam  T.  HMMTi.i" 

iarrison  County,  in  this  State;  and  whereas  thisdii^ease  iahigbJy  infecHinu, sBa i^ 

ixiatence  seriously  jeopardizes  the  food  supply  of  the  State:  Now,  thamfixn^  ^  " 
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ini  that  the  State  board  of  health,  in  the  exercise  of  its  anthoiitv  in  snpervisinff 
wealth  interests  and  food  supply  of  the  people  of  this  Commonwealth,  have  placed 
u^d  herds  of  cattle  in  qnarantine,  and  for  this  pnrpose  have  established  and  sot 
t  the  farms  of  said  Frisbie  &  Lake  and  Handy  as  qnarantine  groands,  and  they 
by  command  the  said  Frisbie  db  Lake,  and  Handy,  and  all  others,  not  to  remove 
.  cattle,  or  any  one  of  them,  from  the  grounds  so  set  apart,  nor  permit  them  to 
9  near  any  public  hij^hway ;  and  the  people  of  Harrison  County,  and  all  others, 
hereby  commanded  and  warned  not  to  permit  any  cew  or  cows  to  run  at  large 
1  the  public  highways,  or  otherwise  to  come  near  such  infected  cattle. 
r  autlu>rity  of  the  State  board  of  health. 

J.  N.  McCORMACK,  M.  D., 

Seoretary. 


Department  of  Aqriculture, 
Bureau  of  Animal  Inpustrt, 
WashingtaHf  D.  C,  June  23,  1885. 

:  This  Department  has  been  requested  by  some  cattlemen  of  your  State  to  ce- 
nts with  your  board,  if  possible,  in  maintaining  the  quarantine  of  Frisbie  & 
[6^8  herd  at  Cynthiaaa,  uutil  the  next  meeting  of  your  leffislatnre,  or  until  the 
t  session  of  Congress,  when  some  provisions  may  be  made  lor  the  extirpation  of 
disease.  The  Department  will  cueerfullv  do  anything  that  is  possible  to  assist 
I  or  to  co-operate  with  you  if  your  board  aesires  such  eo-operation.  I  do  not  think 
t  we  could  assume  any  quarantine  expenses  that  would  include  the  maintenance 

oals,  but  we  could  probably  send  a  man  to  Cyuthiana  to  see  that  the  quaran* 
p  idles  were  enforced  and  to  practice  such  disinfection  as  might  be  called  for  at 
r  time.    I  think  it  would  be  a  ^at  relief  to  your  cattle  industry  if  we  had  some 

tent  person  there,  acting  with  some  authority  under  your  law,  who  could  state 
<i  «as  own  observation  that  there  was  no  further  danger  of  the  spreading  of  the 
Mse. 

shall  be  very  ^lad  to  hear  from  you  in  regard  to  this  matter,  and  hope  you  will 
it  any  suggestions  that  may  occur  to  you. 

Very  reepectfhUy, 

D.  £.  SALMON, 

Chief  of  Bureau. 

k,  J.  N.   McCORMACK, 

Secretary  State  Board  of  Healthf  Bowling  Greea,  Ky, 


BowuNQ  Green,  Ey.,  July  25,  1885. 

I  have  the  honor  to  inform  you  that  I  have  this  day  completed  the  arrange^ 
I  for  the  permanent  quarantining  of  the  herds  of  infected  cattle  at  Cyuthiana,  and 

2uest  you  to  send  a  competent  veterinarian  to  that  point  to  assist  this  board  in  pre- 
ig  the  spread  of  the  disease.  In  the  absence  of  distinct  authority  for  such 
rantine,  it  has  to  be  arraugt^d  by  mutnal  agreement ;  hence  the  delay.  The  cat- 
xen  have  placed  in  my  hands  a  limited  amount  of  money  for  the  maintenance  of 
eattle,  but  not  enouj^h  for  this  purpose  and  the  policing.  The  herds  are  at  pres- 
under  the  control  of  Dr.  Hervey  McDowell,  of  Cyuthiana,  and  have  been  for  tiiie 
;  month,  and  he  will  continue  in  charge  until  I  hear  from  you.  If  it  is  in  your 
er  I  would  like  for  you  to  provide  some  compensation  for  McDowell,  as  he  has 
» much  excellent  work  gratuitously. 

re  is  little  change  to  report  in  tne  condition  of  the  cattle  since  my  last  letter. 
vOW  sold  by  Frisbie  &,  Lake  last  fall  infected  two  milch  cows  belonging  to  two 
lers  in  the  immediate  neighborhood.  The  cow  was  not  suspected  or  being  dis- 
d  until  within  the  last  few  days, when  she  was  returned  to  Frisbie  db  Lakers  herd, 
the  two  exposed  cows  killed. 

believe  we  have  the  disease  under  control,  but  not  having  the  fullest  confidence 

of  the  parties  interested,  think  it  will  require  much  care  and  discretion  to 

>  ao,  and  I  therefore  request  that  you  send  us  the  very  best  man  you  can  get  to 

)  the  ouarantine. 
Atispectrully  yours, 

J.  N.  McCORMACK, 
Secretary  State  Board  of  UeMk^ 
D.  S.  Salmon, 
Ckktf  of  Bureau,  of  Animal  Industry, 
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Departhent  of  Agriculture, 
Bureau  of  Animal  Ixdustst, 
WaahingtoH,  D.  C,  Jul§  2d,  18& 

Sir:  I  am  in  receipt  of  your  favor  of  the  25tli  instant,  requesting  that  this  Depart* 
ueut  shonld  send  a  competent  veterinarian  to  co-operate  with  your  boanl  in  nuia- 
taining  the  quarantine  of  cattle  affected  with  pleum-pneuuionia  at  Cyuthiani. 

I  have  conferred  with  the  ConiniisHionor  of  Agriculture,  and  we  have  decided  to 
station  such  a  ninu  tbt^rc  the  lut  of  next  month. 

I  sec  no  way  that  we  cau  legally  compensate  Dr.  McDowell  for  his  sendees.  Iio 
sorry  that  we  cannot,  for  I  am  satislied  that  the  work  of  your  hoard  has  beenofTerr 
great  value  to  the  country  at  large  as  well  as  to  the  State  uf  Kentucky.  AVo  haw 
not  yet  finally  determined  on  the  man  for  the  x>lace,  hut  will  notify  yonVithiDaday 
or  two. 

Very  respectfully, 

D.  E.  SALMON. 

Dr.  J.  N.  McCoRMACK, 

Secretary  State  Board  of  Health ^  Bowling  Green,  Ky. 

July  29, 1885,  Dr.  William  H.  Wray  was  appointed  an  inspectorof 
the  Bureau  of  Auimal  Industry,  and  was  directed  to  report  for  duty  a 
soon  as  possible.  He  reached  Washington  Augnst  3,  and  after  receiv- 
ing detailed  instructions  as  to  his  duties  and  authority,  pi-oceeded  at 
once  to  Oynthiana.  He  was  to  investigate  the  extent  of  the  plagaeit 
that  time,  to  learn  how  many  cattle  had  been  exposed,  and  to  take  8dA 
action  as  wa«  possible,  under  the  animal  industry  law,  the  statutes cf 
Kentucky,  and,  with  the  consent  of  interested  parties,  to  arrest  tibedii- 
semination  of  the  contagion  and  extirpate  the  disease.  He  was  direotod 
to  co-operate  with  the  governor,  the  State  board  of  health,  and  diecat- 
tlemen  in  any  legal  measures  looking  to  this  result. 

Additional  and  interesting  correspondence  regarding  the  condition  of 
affairs  at  that  time  is  given  below : 

Side  VIEW,  Montgomery  County,  Kkntucxt, 

July  Sd,  18& 

Sir:  By  letter  jnst  rcroived  from  Dr.  E.  T.  Ilagyard,  veterinarian, of  Lexington, 


iOf 

the  fund  set  aside  by  Congress  for  isolation  of  all  the  cattle  of  that  locality  flu 
now  satistied,  by  a  recent  letter  from  Governor  Knott,  that  he  will  do  anythinf  be 
can  to  aid  the  Department  in  its  acts  in  this  respect.  A  few  of  ns  catilomea  bai* 
furnished  our  State  board  of  health  the  funds  for  guarding  and  isolating  the  lS*riiU6 
&.  Lake  herd,  but  I  am  satistied  we  cannui  raise  the  means  privately  for  isolatios  of 
the  whole  locality. 

Yours,  resi)ectfullv, 

T.  COBWIN  ANDERSQir. 

Hon.    NORMAX  J.    COLMAX, 

Commissioner  of  Agriculture. 


Lextnotox,  Ky.,  July  S9, 1 

Sir  :  Your  letter  received.     Since  writing  you  I  have  had  a  conferenoe  witi 
McCormack,  and  we  have  just  completed  arrangements  with  Frisbie  6l  Lake  ^  — ■ 
their  cattle  until  January  15,  1886,  subject  at  all  times  to  the  oontrol  of  the 
board  of  health,  or  to  any  one  acting  for  them. 

This  will  give  any  one  whom  you  may  send  the  right  to  iuspeot  the  cattle  «t«it 
and  uU  times,  and  they  will  have  no  say  in  the  matter.     I  have  raised  the  nee 
funds  to  carry  the  same  in  force,  and  believe  with  your  aesistanoe  we  can  lift*< 
most  efficient  quarantine  in  the  country.    I  feel  much  better  satisfied  as  to  ikft 
dition  of  affairs,  and  have  just  learned  that  our  governor  has  exprewed  a d 
assist. 

Yonrs,  truly,  .  _- 

w.  w.  ssnLb 

Dr  D.  £.  Salmon, 

^^hief  of  Bureau  of  AnimcU  Indueiry. 


7; 
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BowuNO  Gbexn,  Ky.,  AMg¥9i  3, 1886. 

:  I  am  Just  in  reoeipt  of  your  telegram,  and  a  letter  from  Dr.  McDowell,  telling 
ii  fteeh  oases  of  plenro-pneamonia  from  a  cow  sold  from  Frisbie  &  Lake's  herd 
&11.    I  am  not  mlly  advised  as  to  the  extent  of  the  danger,  bnt  will  go  np  as 
I  as  I  hear  from  Dr.  McDowell  after  Dr.  Wray's  arrival,  if  it  seems  necessary. 
Very  respectfully, 

J.  N.  McCORMACK, 
8eer0tatif  State  Board  of  Hoaltk. 
r.  D.  E.  SAlJf OK, 
Ckitf  of  Bureau  of  Ammdl  Induitry. 


Depabtment  of  Agbicultukb, 

Washington,  Auguit  3,  1885. 

at:  I  have  the  honor  to  acknowledge  the  receipt  of  vonr  favor  of  the  90th  nltimo, 
Dong  a  comiunnicatlon  from  Mr.  T.  C.  Anderson,  of  Sideview,  Ky. 
hsTe  been  in  commani  cation  with  the  State  board  of  health  since  they  have  placed 
Frisbie  &  Lake  herd  in  quarantine,  as  to  what  means  conld  be  adopted  K>r  co- 
tion  between  this  Department  and  ^onr  State  board.    As  a  result  of  this  corre- 
ance,  I  have  just  ordered  Dr.  William  H.  Wray,  an  inspector  of  the  Bureau  of 
I  ludustTy,  to  proceed  to  Cynthiana  and  take  charge  of  the  quarantined  herds 
•»  see  that  the  quarantine  is  properly  maintained.    In  addition  to  this  the  De- 
nt will  authorize  the  expenditures  necessary  to  make  the  isolation  complete 
are  such  disinfection  as  may  be  necessary  to  prevent  the  extension  of  the 
1. 

3  a  copy  of  the  act  establishing  the  Bureau  of  Animal  Industry,  and  also  a 
>  ux  Mie  ^' Rules  and  regulations"  adopted  by  me  for  co-operation  between  the 
ted  States  Department  of  Agriculture  and  the  authorities  of  the  various  States 
Temtories.    As  there  is  no  State  law  authorizing  the  destruction  of  diseased  oat- 
[  am  willing  to  waive  that  part  of  the  regulations  which  require  this  of  the  States, 
i  will  do  whatever  is  possible  under  the  animal  industry  law. 
i^ith  the  rigid  enforcement  of  the  provisions  of  the  national  law  bearing  on  this 
together  with  those  on  the  statute  books  of  Kentucky,  it  would  seem  that  the 
itondne  might  be  maintained  so  efficiently  as  to*prevent  the  further  extension  of 
t^isease,  and  which  would  also  relieve  your  State  of  the  restrictions  which  other 
have  placed  upon  its  cattle. 
Very  respectfully, 

NORBCAN  J.  COLMAN, 

Commiasionor  of  Agrioulture. 
«n.  J.  Peoctor  Knott, 

Frankfort,  Ky. 

3ie  following  rales  and  regulations  are  the  ones  referred  to  in  the 
►ve  letter : 

»  and  regulations  for  co-operation  between  the  United  States  Department  of  AgriouU- 
tand  the  authorities  of  the  States  and  Territories^  for  the  suppression  and  exUrpoMon 
contagious  pleuro-pneumonia  of  cattle,  in  accordance  toith  section  S  of  ike  act  estab- 
\g  iiie  Bureau  of  Animal  Industry, 

) '  !  properly  constituted  inspectors  of  the  Bure^iu  of  Animal  Industrv  are  to  be 
otixvd  by  the  governor  of  the  State  to  make  inspections  of  cattle,  and  to  be  as- 
d  by  local  pobco  authorities  when  this  is  necessary. 

I  In  case  of  a  discovery  of  contagious  pleuro-pneumonia  amon^  the  si.Tiimft.lH  of 

State,  the  inspector  vrill  immmediately  report  the  existence  or  the  disease,  the 

ber  of  animals  affected,  and  the  number  exposed  to  the  governor  of  the  State  or 

officer  or  board  which  the  governor  may  designate ;  and  he  will  also  report  the 

oO  the  Bureau  of  Animal  Industry. 

When  the  governor  of  the  State  or  other  designated  officer  is  satisfied  of  the 

ence  of  pleuro-pneumonia  as  reported,  aU  the  a£feoted  and  exposed  cattle  and 

3ted  stable  and  premises  shall  be  placed  in  quarantine  under  State  laws,  such 

ine  to  remain  in  force  until  at  least  three  months  after  the  destruction  of  the 

tted  animal.    The  animals  which  are  sick  with  the  disease  are  to  be  immedi* 

tered  by  direction  of  State  officers  and  under  State  laws,  and  at  the  ex- 

»  ^ \  State.    (In  newly  infected  districts  it  is  earnestly  recommended  that  all 

led  animals  be  immediately  slaughtered.) 

^  'Hie  rules  of  quarantine  shall  be  such  that  no  animal  sick  or  well  oan  leave  tlie 

i  herd  except  for  slaughter,  or  to  be  taken  into  it  dnriuff  the  period  of  qnaran- 

I  «he  attendants  of  infected  animals  shall  not  be  allowea  to  Tifit  iMaltiiy  hiOlds 
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exoimt  affcor  ohange  of  clothing  and  nhoes,  nor  Rhall  any  pereona  fVom  othei  premises 
be  allowed  to  go  anion;;  iho  infiuttrd  cattle  except  by  special  puriniitaioD. 

(5)  The  in»pi'ctorM  ol  the  Kureaii  of  Animal  Industry  Hhall  be  antborizetl  to  vitit 
quarantineil  aniinalH  and  ins)H^et  them  as  often  ua  may  be  neceewary,  and  no  qouran- 
tine  rehtrlLtioiiis  bhull  be  n-moved  until  the  Chief  of  the  Bureau  of  Animal  Indn^ 
rertiiies  that  this  may  be  safely  done. 

(t))  The  Chief  of  the  Bnreau  of  Animal  ludustrj'  shall  be  authorized  to  carry  oni 
Ri)<.'.li  meatiuics  of  diHinfuotion  iu  regard  to  infecte<l  premises  as  be  may  coDsider  iioc- 
essary. 

(7)'  The  salaries  and  expenHeK  of  the  in.s))eetor>i  <»f  the  Bureau  of  Animal  Imlufctrr. 
the  necessarv  i'xiienses  of  niaintainin;;  rinaraiitine  nnder  the  conditions  prescribed 
above,  and  tLo,  expensets  of  disinfection  will  be  puid  ont  of  the  fund  appropriated  by 
Congress  for  the  work  of  the  Bureau  of  Animal  Industry  iu  accordance  with  thelit 
approved  May  29,  18ef4,  but  no  compensation  will  be  allowed  for  the  food  or  ordinuT 
care  of  animals  in  quarantine. 

(S)  In  imU'r  1o  prevent  the  spread  of  tlie  disease  from  one  State  or  Territory  into 
auiithcr,    t!ie  owners  of  infectcil  lioids  in  the  various  States,  and  the  railroad  ud 
transportation  eonijtanioH  doing  IniHiueHK  in   tlieir  vicinity,  will  be  not i fled  bvtk 
Commissioner  of  Agrienltnre  of  the  jteualty  pi'ovided  for  the  ▼iolation  of  tee 
G  and  7  of  the  act  referrt*d  to. 

NORMAN  J.  COLMAN, 
Commissioner  of  AgricuHm, 

Washington,  D.  C,  Jnhil,  l^^T). 

The  inspections  made  by  Dr.  Wray  denionstrated  once  again  theiit 
sidious  and  progressive  character  of  this  plagne.  While  UtUe  fM 
known  to  the  oatside  world  of  any  new  cases  of  disease  among  fheot' 
tlo  at  Cynthiana,  while  even  those  in  the  vicinity  who  had  endeavonl 
to  keep  informed  were  ignorant  of  any  serious  extension  beyond  tb 
originally  infected  herd,  tlie  profesnional  inspection  showed  tiiat  anB' 
ber  of  herds  were  afiected,  and  that  many  cattie  had  been  more  or  Iffi 
exposed.  The  particulars  in  regard  to  this  will  be  found  in  the  fidlov* 
ing  letters  from  Dr.  Wray  which  summarize  the  results  of  hia  work: 

Cynthiana,  Kt.,  Am§u»i  17, 18ft 

Sir:  During  the  past  week  I  think  I  Iiave  got  thediseaBO  here  within  bollllldi^kl^ 
ing  located  most,  if  not  all,  that  have  been  exposed  to  the  contagion.  I  am  trvuftl 
get  the  board  of  aldermen  to  pass  an  ordinance  prohibiting  aJl  arivinff  or  leMUBiif 
cattle  through  the  public  streets.  I  wrote  Dr.  McCormaok,  of  the  Bteito  boM  if 
health,  to  come  here  in  person,  which  he  did  on  Thursday  evening,  Anffiut  &  (^ 
Friday,  at  Dr.  McCormuck's  request,  u  meeting  was  held  at  which  reaomtioiM  W* 
passed,  so  we  can  put  all  cattle  that  liave  been  exposed  (with  the  exception  of  MM* 
&  Lake's)  in  two  iioIdH  on  Mr.  Handy's  place,  which  is  now  iu  qiiaimntine.  M 
will  necessitate  some  fencing  that  I  will  have  done.  We  propose  to  pnt  the  inftfllii 
and  exposed  ones  in  one  field,  and  the  Hiek  or  diseased  ones  in  anotlieT,  At  theaai 
meeting  money  was  subscribed  to  pay  the  expense  of  those  that  were  in  qaaaniiil 
until  the  15th  day  of  January,  1&^.  I  have  foUowed  up  most  of  the  caaea  that  halt 
been  exposed,  and  will  ho  continue  until  all  have  been  inspected.  I  followed  ooi  t* 
Cincinnati  that  was  shipped  Saturday  evening,  August  9,  from  here,  and  sawherioU 
to  a  butcher  and  killed. 

Frisbie  &,  I<ake  have  endeavored  to  keep  the  herd  on  the  Cox  plaoe,  east  of  to«i? 
as  clear  as  ])ossible,  by  sending  those  that  showed  any  symptoms  of  the  diaeaae  ovtfl* 
Mr.  J.  K.  Lake's,  on  the  Falmouth  pike,  among  those  tnat  are  so  badly  diiMW^ 
There  in  no  change  in  the  cowh  belonging  to  M.  Bridwell,  J.  8.  Withers,  and  CSbdt. 
which  are  pustun^d  in  Rule  d^  Maftltt's  lot  adjoining  J.  K.  Lake'a.  OnAueoitl^I 
killed  thH  bull  Glory  of  IMeanant  Hill,  iu  the  presence  of  Dr.  McCormaok,  of  tneStslr 
board  of  health,  and  with  J.  K.  Lake's  permission.  On  examination  before  dettk 
the  temperatui'e  was  Wi^^  F.,  with  dullness  over  the  whole  of  the  left  side  of  tk 
chest,  and  complete  loss  of  respiratory  mnrmnr,  with  a  gnrgling  aonnd  at  each  iup' 
ration.  On  post  mortem  I  found  the  pleura  adhered  to^he  ribs  and  diaphngn,  tit 
))lenra  being  three-quarters  of  an  inch  in  thickness.  On  openins  the  pleura  aboitS 
};al1oiiH  of  dark  purulent  liquid  escaped  and  exposed  the  center  of  the  1angwbichvi> 
in  au  advanced  stage  of  infarction.  The  right  lung  and  the  anterior  lobe  of  the  k^ 
was  in  a  comparatively  healthy  condition. 
Kespeotfiilly  yours, 

W.  H-WRAT, 
TatM^ary  In^t^' 

Dr.  D.  E.  Salmon, 

Vk^f  of  Bureau  of  AuUmI  Induitry, 
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Cynthiana,  Ky.,  Oetoher  12,  1885. 

R:  Much  progress  has  l>een  made  in  Htamping  out  pleoro •pneumonia  during  the 
week  by  Frinhir  <Jk  Lakr  killing  all  their  Hiok  animalB.  Aa  they  have  made  the 
t  I  think  all  others  will  follow.  Among  those  condemned  was  Nutrina  of  Tunlaw. 
)xaniination  she  had  a  temperature  of  lOOP  F.,  and  alight  dnllnesB  over  central 
ion  of  right  lung.  On  post  mortem  examination  found  adhesions  to  second,  third, 
fourth  ribs  on  left  side,  and  also  second,  third,  fourth,  fifth,  and  sixth,  with  a  cyst  3 
les  in  diameter  on  right ;  inombraue  of  cyst  was  vajy  nearly  one-half  inch  in  thick- 
\;  adlit^sions  on  right  side  w(^re  very  tenacious.  The  following  is  a  list  of  those 
i{\  w  i  th  Fribhie  iV  Luke's  herd :  No.  22,  Jessie  Laurence ;  No.  147,  Fay  St.  Helier ;  No. 
])uke*«  Emblem;  No. 27,  Uinwoor ;  No.  148, Lady  St.  Helier;  No.2, Risaa  Cicero; 
grade  calf;  one  spotted  heifer;  No.  89,  Pardon;  bull,  HaoBibal  Duke;  No.  88, 
xes  Hadez ;  the  Jos.  Stevens  cow ;  No.  92,  Dors'  Willwood ;  No.  80,  Countess  Georg- 
II ;  No.  149,  Flora  Si.  1  folier ;  grade  spotted  cow  Camel ;  spotted  heifer ;  three  grade 
ftrs;  bull  out  of  Dora  Willwood;  bull  calf;  calf  out  of  Countess  Georgiana,  and 
irina  «)f  Tunlaw. 

Re8i»ectfally  yours, 

W.  H.  WRAY, 
Veterinary  Inttpeotor, 
3r.  D.  E.  Salmon, 

Chiiif  of  Bureau  of  Animal  Industry. 


Cynthiana,  Ky.,  November  16, 1886. 

Sii:  Daring  my  stay  here  I  have  found  pleuro-pneumonia  at  the  following  pi aoef, 

■t  Prisbie  &,  Lake's,  W.  T.  Handy 's.  Rule  &  Maffltt's,  M.  Brid well's,  J.  T.  Wither's. 

T.  J.  Megibben's,  at  Cynthiana;  on  the  places  owned  by  W.  T.  Moreland  and 

'•Qg  Cox,  at  Indian  Creek  neighborhood,  '^  miles  east  of  Cynthiana,  and  at  D.N. 

"•nock's,  near  the  Pendleton  County  line,  13  miles  north  of  Cynthiana.     The  con- 

1  was  spread  at  Cynthiana  in  the  body  of  a  cow  sold  to  Joseph  Stevens  bv 
—lie  &,  LaKe  in  the  mouth  of  October,  1884,  and  not  delivered  until  December  24, 

when  she  was  taken  to  Mr.  Handy's,  where  she  remained  three  weeks.    (Mr. 

fa  stock  became  sick  some  time  in  February,  1885.)    She  was  then  taken  to  Bir.* 
oos^s  own  place  nutll  she  calved,  which  was  about  May  1,  1885.     While  at  Mr. 
ens's  place  she  came  in  contact  with  his  mother's  cow,  which  sickened  and  died 
it  the  middle  of  July.     She  was  then  taken  to  Rule  &  Maffltt's  lot  and  kept  there 

July  1,  1885,  when  she  was  taken  back  to  Mr.  J.  K.  Lake's  and  pastured  on  the 
r^jourse  pasture.  This  cow  had  a  cough  and  looked  unthrifty  all  la«t  winter  and 
•.  .  On  inspecting  her,  August  13,  1885,  I  found  her  suffenng  with  acute  and 
ffvuic  pleuro-pneumonia.  D.  N.  Brannock's  herd  was  bought  at  the  auction  sale 
lid  here  on  June  2.  As  there  was  no  quarantine  established  at  that  time  and  a  great 
al  of  driving  and  intermingling  of  cattle,  I  think  they  got  the  contagion  from  pass- 
im Rule  &  MatHtt's  lot  while  on  their  way  to  Cynthiana  to  be  sold.  W.  S.  More- 
ikd'B  cow  was  pastured  next  to  Irving  Cox,  at  the  Indian  Creek  neighborhood.  Mr. 
a  having  taken  his  herd  of  13  head,  which  had  been  pastured  next  to  Frisbie  A, 
^e'i  herd  on  the  Cox  pasture,  to  Inaian  Creek  some  time  in  June.  T.  J.  Megib- 
n's  pasture  was  infected  by  a  cow  belonging  to  James  Riche,  which  had  been  past- 
ed in  Rule  &.  MaHitt's  lot  all  the  spring,  and  was  taken  to  F.  J.  Megibben's  place 
me  time  in  July.  In  Auirust  she  was  sold  to  a  butcher  in  Cincinnati  and  kiUea. 
Frisbie  <&  Lake's  whole  herd  was  kept  at  J.  K.  Lake's  home  place  during  the  win- 
r  of  1884-'85.  They  were  turned  out  on  pasture  April  17, 1886,  the  healthiest  in  ap- 
arance  going  to  the  Cox  pasture,  1^  mile  east  of  Cynthiana.  The  milch  oows  were 
pt  at  the  home  place,  and  those  that  were  sick,  or  had  shown  any  symptoms  of  being 
thrifty  were  put  on  the  raco-couise  pasture.  The  21  head  that  went  to  Tennessee 
ire  taken  from  Lalu^s  home  place  some  time  during  the  winter.  Frisbie  &,  Lake 
?e  had  3  die  since  they  have  had  the  disease  in  their  herds.  As  soon  as  they  were 
rinced  that  there  was  no  remedy  for  the  disease  and  an  animal  showed  symptoms 
weing  sick,  it  was  killed  and  buried.  Fourteen  were  thus  destroyed,  and  these, 
th  the  3  animals  that  died,  make  17  head  disposed  of  before  August  1.  On  my 
al  on  August  4,  there  were  41  head  on  the  Cox  pasture^  17  head  at  the  home 
«i,  27  head  on  the  race-course  pasture,  and  2  at  H.  D.  Fnsbie's  house,  making  a 

of  87  head.    On  October  7,  1885,  I  killed  and  buried  7  head  from  the  Cox  past- 
B.    On  August  14  I  killed  the  bull  Glory  of  Pleasant  Hill ;  on  August  17  one  heifer 

on  August  "^  1  killed  two  heifers,  and  on  October  7  I  killed  17  head  from  the 

lonrse  pasture  ;  on  October  8 1  kille<l  two  animals  from  the  home  place.    Friable 
'mj£B  had  some  cattle  on  a  place  of  Mr.  Lake's,  3^  miles  from  town,  on  the  Cynthi- 

uid  Falmouth  pike.     I  believe  this  is  the  herd  that  went  to  Texas.    Mr.  Lake 

fehiB  place  last  spring. 
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Oa  W.  T.  Bandy's  place  were  21  head,  19  of  which  were  Mr.  Handj'i,  1  of  Mr. 
Woolwlnder'B,  and  1  belonging  to  Mrs.  Roberts.  One  heifer  of  Mr.  HaDdv's  died 
Angost  19, 1885.  He  has  9  head  suffering  with  chronicplenro-pneomonia.  lln.  Rob- 
erts's cow  has  pleoro-pnenmonia  in  a  chronic  form.  Mr.  Woolwiuder's  cow  wu  sokl 
to  the  butcher  some  time  in  October.  In  Rule  &  MafBtt's  lot  I  found  7  head  boloDg- 
ing  to  different  owners,  as  follows:  O.  Slade,  1  cow  (chronic  form),  killed  October 20, 
1885 ;  J.  N.  Slade,  1  cow,  got  fast  under  distillery  and  died ;  P.  Barhart,  1  cow,  sokl 
to  the  butcher;  J.  W.  Lang,  I  cow,  sold  to  the  butcher;  J.  D.  Fuback,  1  cow,8iiiE»- 
ing  with  acute  pleuro-pneumonia,  and  was  killed  in  the  presence  of  W.  H.  Rose,  D. 
V.  S..  October  28, 1885 ;  Marion  Rule,  I  cow,  sold  to  the  butcher;  T.  J.  Maffitt,  1  cov. 
kiUea  August  22,  1885,  had  acute  pleuro-pneumonia  previous  to  my  arrival.  Several 
others  which  had  been  kept  in  the  same  field,  but  had  been  taken  home  by  their  owiiei% 
as  follows:  C.  R.  Kimbrough,  1  cow ;  Dr.  Hedges,  1  cow;  John  Stevens,  1  cow;  Ka 
Stevens,  1  cow,  taken  sick  July  10,  and  died  iu  about  ten  days ;  T.  Brashears,  1  gov, 
was  found  suffering  with  acute  pleuro-pneumonia  and  was  killed  in  the  lot  about 
July  20.  This  lot  is  now  empty,  all  the  animals  having  died,  been  killed,  or  were 
disposed  of  to  the  butcher.  J,  S.  Withers  had  2  cows  m  his  lot  adjoining  Rale  A 
Maffitt's.  One  was  killed  October  10.  She  had  chronic  pleuro-pnenmouia.  The  other 
is  now  suffering  with  acute  pleuro-pneumonia,  and  will  likely  be  disposed  of  thii 
week.  Mr.  Bridwell  had  6  cows  in  bis  lot  adjoining  J.  JS.  Withers,  3  of  his  own,  lof 
J.  T.  Hedges,  which  was  sold  to  M.  Bridwell,  and  2  of  Georc;e  Edsall's,  whioh  were 
killed  by  him  and  sold  for  beef.  An  animal  belonging  to  M.  Bridwell,  killed  Oeto- 
ber  12, 1885,  bad  chronic  pleuro-pneumonia.  A.  Perrin  has  I  cow  in  the  distillery  lot 
adjoining  Rule  <&  Mafititt's  on  the  east.  T.  J.  Megibben's  lot  contained  78  head,  3  of 
which  were  killed  October  19,  1885,  and  found  amicted  with  chronic  plenro-pneQiiie> 
nia.  W.  S.  Moreland  had  1  cow  that  was  killed  September  1,  1885,  that  had  scan 
pleuro-pneumonia.  Irving  Cox  has  13  head,  5  of  which  could  only  be- inspected,  M 
the  balance  were  too  wild  to  catch.  Two  of  those  inspected  were  found  affisM 
with  chronic  pleuro-ppeumonla.  D.  M.  Brannock  had  17  head,  3  of  which  had  chranie 
pleuro-pneumonia.  The  whole  herd  was  killed  and  burned  by  a  mob  on  the  nighftcf 
September  2*2,  1885. 

If  you  desire  the  names  of  the  7  head  affected  in  the  chronio  form  in  the  herd  tbt 
went  to  Tennessee,  I  can  get  them  and  the  herd  register  number  for  you. 
Respectfully  yours, 

W.  H.  WRAY, 

Dr.  D.  E.  Salmon, 

ChU^  of  Bureau  of  Animal  Industry, 

OUTBREAK  OF  PLEURO-PNEUMONIA  IN  MISSOUSL 

While  investigatiDg  the  dissemination  of  the  oontagion  fi 
infected  herds  in  Illinois,  I  learned  from  the  Messrs.  Tripp  that  a  ^ 
ball  had  been  sent  from  tbeir  herd,  at  Peoria,  to  a  lanatic  asyli     a 
Missouri,  which  they  thought  was  located  at  Clinton.    At  the  tinu 
shipment  the  disease  had  just  appeared  among  their  cattle,  bat  onew 
two  had  been  affected,  and  they  did  not  suspect  the  true  natare  of 
malady.    They  had  received  information  after  the  arrival  oft 
in  Missouri  that  it  was  in  good  health  and  apparently  thriving,  ab 
order  that  I  might  be  promptly  informed  should  any  disease  Ik 
veyed  by  it,  I  wrote,  under  dated  of  October  18,  to  the  saiierin 
at  tbe  lunatic  asylum  Ko.  1  stating  the  facts  in  regard  to  tiie  shi 
of  this  calf  from  Mr.  Tripp's  herd,  asking  in  reganl  to  its  pr      ii 
dition,  and  requesting  early  information  in  case  any  symptoi      ot 
disease  should  be  observed.    Mr.  G.  O.  Atkinson,  steward  of  cue  i 
lunatic  asylum  at  Fulton,  Mo.,  replied  to  this  letter  on  October  2S, 
ing  that  the  Messrs.  Tripp  had  informed  him  of  the  disease  in  u 
herd,  and  that  they  had  at  once  separated  the  animal  whioh  bad  t 
from  there  and  kept  him  away  from  all  the  other  cattle  until  the  '• 
of  October.    He  also  stated  that  this  animal  and  all  the  others  on 
farm  were  well,  and  that  none  of  them  had  shown  any  signs  of  the< 
also,  that  if  they  observed  any  suspicious  symptoms  they  wonlci  i     7 
'he  Department  at  once.    No  further  information  was  leoeived      ^ 
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[aid  to  this  herd  until  late  in  Febrnffiry,  1885,  when  the  following  let- 
er,  mentioning  the  existence  of  the  disease,  reached  the  Department: 

State  Lunatic  Asylum, 
Fulton,  Mo,,  February  21,  1885. 

Sib  :  On  the  18th  of  October  of  last  year  yon  wrote  making  inquiry  abont  the  bull 

alf  we  purchafied  of  Messrs.  Tripp,  of  Peoria,  III.    I  replied  at  once,  stating  we  had 

xelnded  the  animal  from  contact  with  all  other  cattle,  that  his  health  was  good,  as 

ras  that  of  onr  entire  herd.    We  kept  him  apart  from  all  other  cattle  for  one  hnn- 

red  days,  though  he  was  in  the  bam  with  our  herd  for  the  first  ten  days  after  we  re- 

eived  him  from  Peoria.    His  health  has  been  apparently  good  up  to  the  present  time. 

f  at  any  time  he  has  been  ailing  it  was  so  slight  as  to  escape  onr  notice. 

Within  the  last  three  weeks  a  fatal  malady  nas  appeared  among  onr  dairy  herd,  the 

Tmptoms,  from  the  first,  being  alarming  and  distressing.    The  cows  attacked  from 

he  first  breathe  very  rapidly  and  with  much  difflcoltv  ;  month  open ;  tongue  pro- 

ed ;  frothy  saliva  (in  some  cases  mingled  with  streiucs  of  blood)  streams  m>m  the 

uth  to  the  ground ;  legs  and  horns  cold ;  tenderness  along  the  spine :  little  or  no  ap- 

f         ;  restless,  with  neck  extended  and  nose  lowered ;  pulse  abont  84. 

I  have  examined  the  lungs  of  the  dead  animals  and  find  them  more  or  less  hepa- 

izea  in  every  case.    In  two  cases  almost  the  entire  lungs  were  in  this  condition  ;  in 

other  partially  so,  and  in  one  only  the  upper  or  smaller  lobe  of  the  right  lung  was 

his  condition.   This  last  cow  died  very  suddenly.   She  ate  bran  and  chop  at  4  oxlock 

he  morning.    Soon  after  she  was  discovered  to  be  breathing  hajd,  and  died  at 

nt  10  o'clock  the  same  morning.    The  walls  of  the  windpipe  in  this  case  were 

ned  until  the  air  passages  near  the  lungs  was  not  large  enough  to  admit  my 

u        linger. 

are  greatly  fearing  contagious  pleuro-pnoumonia  from  the  symptoms  given, 
is  your  opinion  f    And  wl:^t  would  you  advise  f 
Tours,  respectfully, 

C.  O.  ATKINSON,  Steward. 

P.  S.— Do  you  think  it  possible  the  bull  could  have  communicated  the  disease  with- 
mt  having  it  himself  f 

0.  O.  A. 
Dr.  D.  E.  Salmon, 

Washington,  D.  C. 

Dr.  Tmmbower,  who  was  then  in  Arkansas,  was  immediately  notified 
by  telegraph  to  proceed  to  Fulton  and  make  a  thorough  investigation 
of  the  natore  of  the  disease  affecting  these  cattle.    On  March  2  he  tele- 
graphed from  Fulton  that  an  examination  of  the  animals  confirmed  a 
strong  suspicion  of  pleuro-pneumonia.    One  case  was  then  developing 
ftDd  assuming  the  acute  type.    On  March  5  he  telegraphed  that  con- 
tagious pleuro-pneumonia  among  the  cattle  on  the  farm  was  positively 
ssoertained  on  post  mortem  examination.    One  acute  and  seven  chronic 
cases  remained  at  that  time.    On  March  5  Dr.  Trumbower  wrote  that 
t  bead  had  died  or  had  been  killed  from  the  asylum  herd  since  the  mid- 
dle of  January  and  previous  to  his  arrival.    On  the  preceding  day  Dr. 
Smith  gave  him  permission  to  destroy  a  cow  which  he  discovered  to  be 
lick  on  the  morning  of  the  3d.    She  had  refused  to  eat  her  feed  during 
the  night  and  yielded  only  one-half  the  quantity  of  milk.    Her  temper- 
itnre  was  105.8o,  dullness  over  the  lower  half  of  the  left  lung  on  per- 
CQ88ion.    On  the  2d  he  had  picked  her  out  as  a  chronic  case,  together 
^th  seven  others.    She  had  not  been  suspected  of  being  diseased  by 
dairymen,  and,  in  fact,  looked  better  on  the  2d  instant  than  many 
che  other  cattle  in  which  he  had  failed  to  detect  evidence  of  the 
.    On  the  morning  of  the  4th  the  temperature  was  106O;  there 
•slight  moan  and  rapid  effusion  going  on  into  the  chest.    She  was 
in  the  presence  of  Dr.  Smith  and  three  of  his  assistant  physicians, 
opsy  showed  in  the  left  lung  the  typical  lesions  of  the  disease; 
I'bling  was  very  plain  with  interlobular  exudation,  infarction^ 
J      organized  lymph  exudate  in  the  thorax.    The  witnesses  were 
»ughly  convinced  as  to  the  nature  of  the  disease.    Dr.  l^nmbower 
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had  carefully  exannnert  the  bull  that  was  purcbasecl  from  ISfr.  Tripp anrt 
foand  circumscribed  dullness  011  the  left  Hid^  from  the  cent>erof  the 
Inug  with  crepitation  at  the  inferior  ])art  of  tlie  chest  on  the  right  side. 
The  herd  comprises  74  head,  including  calves,  yearlings,  bolls,  and 
cows. 

Dr.  Trumbower  urged  the  destruction  of  every  animal  on  thepln<!eas 
the  only  means  of  ]»romptly  extirpating  the  disease.  On  March  6  two 
other  cows  were  killed  in  the  presence  of  the  board  of  managers  of  the 
State  lunatic  asylum  and  of  Professor  Sanborn,  dean  of  the  agricnlt^ 
nral  department  of  the  State  University.  One  of  these  presented  very 
marked  symx)tonis  of  pleuro- pneumonia  in  the  chronic  stage.  When 
killed  there  were  found  to  be  very  strong  adhesions  of  the  posterior  lobe 
of  the  left  lung  to  the  ribs.  The  whole  surface  lying  against  the  dia- 
phragm was  firmly  attached  to  this  organ,  and  it  was  very  difficult  to 
dissect  it  away  without  cutting  into  either  the  lung  or  the  diaphragB. 
A  section  through  the  lung  opened  a  sac  12  inches  in  length  by  6iu<^ 
wide  in  the  center.  The  contents  were  partly  broken  down,  necrosed 
lung  and  necrosed  lung  tissue  and  the  pus  resulting  from  its  disintegn- 
tion.  On  March  10  Dr.  Trumbower  wrote  that  he  had  just  madetfo 
more  autopsies  to  demonstrate  the  nature  of  the  disease  to  a  special  oon- 
mittee  from  the  legislature.  These  were  very  marked  cases  of  pleiUD- 
pneumonia,  and  convinced  the  committee  of  the  existence  of  the  diseaib 
On  the  9th  he  made  an  aiito))sy  to  demonstrate  the  disease  to  Hon.Ni 
1).  Thurmond  of  that  district.  Like  many  others,  Mr.  Thurmond  hid 
been  skeptical  of  the  nature  of  the  tiouble,  but  was  apparency  cofr 
vinced  after  seeing  this  case.  Of  the  25  milch  cows  remaining  in  tte 
asylum  barn  on  the  lOth  not  more  than  5  were  entirely  withoat  VfWf' 
tonis  of  the  plague. 

The  i'a<;t  of  the  existence  of  lung  plague  in  the  herd  belonging  to 
asylum  having  been  fully  established,  much  uneasiness  was  felt  by 
people  of  Callaway  and  surrounding  counties  lest  it  might  sp 
other  herds  and  localities.    That  they  might  have  the  aid  and  aai 
of  the  (Toverument  in  their  efforts  to  suppress  it  the  Oommissiu 
Agriculture  was  urgently  requested  to  permit  Dr.  Trumbower  to  ] 
and  su])erinten<l  the  necessary  measures  for  its  extirpation.    S    a 
Cockrell  and  Vest  were  also  earnestly  appealed  to,  and  Tequesieo 
urge  upon  the  Commissioner  the  importance  of  lending  all  the  aid  in 
pow^ei:.    Among  others  who  signed  these  appeals  were  the  foUon 
named  citizens  of  Callaway  County :  Dr.  T.  B.  H.  Smith,  superii 
ent  and  x^hysician  State  lunatic  asylum ;  Charles  A.  Bailey,  Wu 
Harrison,  John  A.  Hockaday,  J.  L.  Erwin,  B.  P.  Bailey,  treasurer  i 
lunatic  asylum;  F. Lorenz;  W.  H.  Dawson,  J.  H.  Buchanan,  andii 
B.  Carter,  members  of  city  council  of  Fulton ;  J.  B.  Snell,  mayoi 
Fulton:  T.  A.  Baulwave,  city  attorney;  John  McGregor,  oonnoi       J 
W.  L.  Fisher;  J.  C.  Yantis  and  Edwin  Card,  members  State  h      « 
asylum  board;  George  Melntire,  city  marshal  of  Fulton. 

On  March  10  Dr.  Trumbower  wrote  that  a  new  board  of  as; 
managers  had  recently  been  appointed,  that  they  had  met  for  the  t  i* 
action  of  business  on  the  preceding  day,  and  he  ha<l  killed  1  sick  ouiT, 
to  demonstrate  the  nature  of  the  disease  to  four  physicians  who  were 
on  the  board.  The  animal  presented  typical  lesions  of  the  disease,  and 
the  board  passed  the  following  preamble  and  resolutions : 

Whereas  a  destructive  disease  is  prevailioe  in  the  herd  of  oattlA  belongtng  tt 
institntion,  some  16  or  17  head  having  died  Already,  and  aa  many  mora diowliifi!^"y~ 
toms  of  the  disease :  and 

Whereas  a  United  States  veterinary  surgeon,  Dr.  M.  B.  TrumboweTi  hai  bMB  two 
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B  weeks  making  full  and  thorongh  examination  of  said  heid,  Imd  from  these 
gations  and  paH  mortem  examinationB  (one  of  whioh  was  made  in  the  presence 
u»  board)  he  nuhesitatingly  prononnoes  the  disease  to  be  the  contagions  plemo- 
lonia;  and 

.^reas  said  Tmmbower  declares  the  idea  of  quarantining  an  inefficient  and  uucer- 
remedy  for  the  eyil,  having  been  tried  and  found  unsuccessful  after  fifteen  or 
iteen  months'  rigid  enforcement ;  and 

'bereas  the  cattle  interests  of  onr  State  demand  the  stamping  out  of  tlie  discnsr: 
tiolved,  That  the  superintendent  be,  and  is  herebyi  instructed  to  kill  the  entire 
1  of  cattle  as  soon  as  he  is  in  possession  of  an  opinion  from  the  State  attorney- 
oral  that  snoh  an  order  is  within  the  legal  power  of  this  board,  and  as  soon  ns  the 
posis  of  Dr.  Tmmbower  will  have  been  confirmed  by  some  other  eminent  an- 
ity. 

)r.  Hagyard  was  selected  to  confirm  Dr.  Trumbower's  diagnosis.    On 

rch  22,  Capt.  James  H.  Payne,  of  Kansas  City  stock-yards,  Mr*  A.  B. 

tthews,  of  Kansas  City,  Mr.  0.  M.  Lackland,  of  Mexico,  Mo.^  accom* 

lied  by  Veterinarians  Adair  and  Dnndas,  of  Kansas  Oity,  and  by  Dr. 

tes,  of  Bat^s  City,  arrived  at  Fulton  for  the  purpose  of  making  an 

estigatioii  in  regard  to  the  nature  of  the  disease  with  which  the  cattle 

re  affected. 

There  seemed  to  be  still  a  strong  feeling  that  some  mistake  had  been 

de,  and  that  the  malady  was  not  pleuropneumonia.    The  veterina- 

first  agreed  among  themselves  as  to  the  appearance  which  tiie 

8  should  present  in  ease  the  disease  was  pleuropneumonia.    They 

slaughtered  an  affected  animal  and  all  agreed  that  the  lesions  were 

we  of  this  disease,  and  all  these  parties  were  so  thoroughly  convinoed 

t       did  not  ask  for  the  slaughter  of  a  second  animal,  which  was 

,  if  they  desired  it.    On  the  morning  of  March  22,  the  bull  which 

ih)m  Illinois  was  killed  in  presence  of  Dr.  Hagyard.    The  left 

was  found  adherent  by  fibrous  bands  to  the  pleural  surfaoe  of  the 

al  column  and  ribs.     In  the  anterior  lobe  four  small  cysts  were  found 

ining  lung  tissue  in  a  state  of  disintegration.    Another  animal  was 

leci  for  examination,  and  in  the  lung  was  found  a  very  large  cyst  en- 

ng  necrosed  lung  tissue.    The  lung  of  the  third  cow  contained  a 

what  smaller  cyst,  which  w  as  evidently  not  of  so  long  standing  as 

[     other  case. 

>r.  Hagyard  had  no  hesitation  in  declaring  the  disease  pleuro-pneu- 

and  the  other  veterinarians  were  equally  positive. 

m  March  27,  27  animals  of  the  asylum  herd  were  slaughtered  in  the 

e  of  Dr.  Holcombe,  Sta;te  veterinarian  of  Kansas.    There  were 

y  o  of  these  which  did  not  show  some  evidence  of  lung  affection; 

oy  of  them  had  encysted  masses  of  dead  lung.    The  following  day  5 

FB,  14  two-year-old  heifers,  and  13  yearling  heifers  were  slaugnteml. 

of  these  presented  evidence  of  the  ravages  of  this  disease.    On 

\sh  31,  5  cows,  being  all  that  remained  of  the  herd,  were  slaughtered 

:ue  presence  of  the  cattle-owners  of  that  section,  who  held  a  meeting 

t  day  at  Fulton.    All  these  showed  plain  evidence  of  plenro-pneu- 

oia. 

?he  following  telegram  from  Governor  Marmaduke  and  Congressman 

md  needs  no  explanation : 

Jeffkuson  City,  Mo.,  JptU  4,  18(^5. 

our  attention  i«  reHjiectfully  invited  to  the  fact  that  in  the  county  of  Callaway, 
I  State,  plenro-piieumonia  exists  in  a  dangerous  form,  afi'ecting  several  herds  of 
tie,  and  liable  to  spread  and  iillect  other  berds  to  the  great  damage  of  the  citizens 
dL    It  iS)  therefore,  earnestly  requested  that  whatever  power  vou  may  have  un- 
laws of  Coneress,  and  particularly  the  act  of  Congress  of  May  29, 1884,  be 
1  bv  you  in  the  manner  contemplated  by  said  act  in  the  suppression  of  said 
to  use  such  appropriation  and  means  as  may  be  authoriced  by  suoh  aot  in 
u    Immediate  and  vigorotis  action  is  requested.   We  haye  yiaited  the  local- 
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Ity  affected,  and  can  certify  to  the  facts  above  stated.  Over  one  htmdied  bead  of  d»- 
eased  cattle  have  been  killed,  and  in  the  opinion  of  the  Teterinary  surgeon  (Dr.  Tram- 
bower),  now  on  the  ground  by  authority  of  yonr  Department,  many  others  are  believed 
to  be  affected.  The  citizens  of  the  county  are  doing  their  whole  duty  in  conMbnting 
their  money  and  time  in  the  effort  to  stamp  ont  the  disease.  Dr.  Tmmbower  hai  gtrea 
valuable  aid  by  his  skill  and  experience  m  the  detection  and  suppression  of  tlradi^ 
ease,  and  any  further  aid  your  Department  can  render  in  aid  of  the  efforts  of  the  pro- 
])lo  of  the  countv  will  be  of  great  value  to  them  and  the  State. 

The  State  authorities  will  use  all  the  limited  powers  given  them  to  co<^perate  ii 
stamping  out  the  plague. 

JOHN  S.  MARMADUKE. 
R.  P.  BLAND. 
Hon.  Norman  J.  Colman, 

Commissioner  of  Agriculture^  WasMn^on^  D.  C. 

April  5,  Dr.  Trumbower  reported  that  18  animals  that  had  bee] 
grazing  in  a  field  adjoining  the  asylum  grounds  had  been  slanghtei 
and  that  6  of  the^e  which  were  examined  after  death  were  p 
affected  with  the  disease.    A  rainstorm  prevented  the  ezaminatiui 
the  remaining  12  carcasses.    Other  herds  had  also  been  exposed,  sin 
owing  to  the  danger  that  infected  animals  woold  be  sbippcNcI,  tiie  foUov 
ing  notice  was  sent  to  the  president  of  the  Chicago  and  Alton  Baib 
Company: 

Depajrtmsnt  of  Agricultubx, 
BuRBAU  OF  Anhcal  Indubtst, 

WatkingUm,  April  %  Uft 

Sir  :  Under  section  7  of  the  act  estahlishing  the  Bureau  of  Animal  Indnstiy,  it  i 
my  duty  to  notify  you  that  the  contagious  pleuro-pneumonia  of  cattle  exists  at  Fi 
ton,  Mo.y  and  in  that  vicinity,  and  that  to  receive  any  cattle  affected  witii  this  dini 
for  shipmeut  will  render  your  company  liahle  to  the  penalty  prescribed  in  said  ae^ 
copy  of  which  is  inclosed  for  your  information  and  guidance. 
Very  respeotfhUy, 

E.  A.  CARICAV, 
AcHmff  CommMmr* 
T.  B.  Blagkstone,  Esq., 

President  Chicago  and  Alton  BaUroadf  ChioagOf  HL 

About  this  time  requests  were  made  by  the  superintendent  d 
Kansas  City  stock-yards  and  by  stockmen  in  other  seotions  of  li 
for  the  appointment  of  local  inspectors  whose  duty  it  diould  be  w 
amine  cattle  intended  for  shipment  and  certify  to  their  healthfli] 
These  requests  were  occasioned  by  restrictions  placed  upon  the  dwti 
ment  of  cattle  from  this  State  by  the  authorities  of  other  V9 
States.    On  account  of  the  limited  number  of  employ^  which  t     j« 
reau  is  authorized  to  have  upon  its  roll  at  any  one  time,  it  was  < 
impossible  to  station  inspectors  in  the  various  parts  of  tibe  State  ^ 
they  were  desired. 

On  April  10,  Dr.  C.  B.  Michener,  of  New  Tork^  was  direc 
telegraph  to  proceed  at  once  to  Fulton,  Mo.,  and  assist  Dr.  Train 
It-was  hoped  that  by  a  rigid  supervision  and  isolation  of  the 
that  vicinity  tliere  would  be  no  necessity  of  inspectors  at  other  i     D 
and  that  neighboring  States  could  be  induced  to  allow  unrc 
shipments  of  animals  from  the  counties  that  had  not  been  infeoi4 

The  condition  of  afi'airs  on  April  19  is  summarized  in  the  fobui 
communication  from  Dr.  Trumbower,  and  in  the  notice  and  there; 
of  the  citizens'  executive  committee  given  below: 

FuLTOW,  Mo.y  April  19, 16& 

Sir  :  One  hundred  and  thirty-nine  head  of  cattle,  including  the  aa^lum  herdjhi|j 
been  killed.  About  300  more,  Nybich  are  nibw  known  to  have  been  directly  txv^ 
Bhonld  be  kiUed.    From  600  to  tiOO  others,  which  hayo  had  opportiuiitiM  Mr  tf 
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main :  they  have  not  yet  been  examined.    AU  the  money  raised  for  the 

)f  infected  herds  has  been  expended. 

still  sanguine  of  saccess.    Two  conditions  exist  which  are  favorable,  viz., 

intension  of  the  disease,  considering  the  opportunities  afforded ;  the  evidently 

mbacate  or  chronic  type  of  the  outbreak. 

rs  truly, 

M.  R.  TRUMBOWER, 

Veterinary  Inepeotar, 

C.  Salmon, 

/  of  Bureau  of  Animal  Industry. 

llowiDg  is  the  appeal  issued  by  the  citizens'  executive  commit- 


7le  of  Callaway  County : 

ell-established  fact  that  contagions  pleuro-pnenmonia  is  now  prevailing  to 
ig  extent  in  this  coanty.  The  executive  committee  have  already  discovered 
y  1,000  head  of  cattle  in  this  county  alone  have  been  exposed  to  the  disease. 
)wn  that  at  least  sixty  different  persons,  scattered  over  "tho  county,  have 
cattle  exposed,  and  how  much  further  it  may  have  extended  it  is  impossible 
:il  farther  examination  is  made.  Every  day's  work  of  the  committee  in- 
e  number  of  exposures.  Nor  are  the  contaminated  herds  confined  to  Fulton 
liate  vicinity.    The  farther  from  Fulton  the  greater  the  number  of  exposed 

iase  can  and  must  be  stamped  out  at  any  cost.  There  is  no  time  now  to  wait 
it  your  neighbor  will  do.  Business  in  our  county  is  dead.  Our  oattle  are 
ed  in  the  county.     How  long  shall  this  stagnation  of  business  remain  f 

I  you  be  able  to  ship  your  cattle  to  market?     There  is  but  one  answer: 
you  can  say  to  the  world  pleuro-pneumonia  no  longer  exists.    What  class 

II  this  disease  most  affect  f  There  is  but  one  answer :  The  men  who  own 
tst  number  of  cattle.  Why  stop  to  argue  the  question  that  our  mercluuits, 
-8,  our  lawyers,  our  smiths,  and  other  mechanics  are  as  much  affected  as  the 
f  You  know  the  cattlemen  are  vitally  Interested,  and  to  the  cattlemen 
to  take  steps  to  protect  themselves. 

less,  it  is  suicidal,  for  the  people  of  Callaway  to  remain  idle  and  expect 
t ties  to  do  for  them  what  they  will  not  do  for  themselves.  Whenever  onr 
[1  show  to  the  world  that  they  realize  the  importance  of  this  calamity  by 
3  money  to  suppress  it,  then  will  the  other  counties  come  to  your  help,  and 
en.  Callaway  County  has  over  $1,000,000  worth  of  cattle,  nearly  every  dol- 
ch  is  liable  to  be  lost.  If  your  dwelling-house,  worth  |1,000,  was  on  fire 
I  not  give  $100  to  save  it  f  How  much  have  the  people  given  to  save  the 
exposed  T    Not  $3,000  ;  not  one-third  of  1  per  cent. ! 

1  see  your  house  bum  to  the  ground  because  your  neighbor  won't  come  and 
put  out  the  fire  f  That  is  what  the  cattlemen,  the  business  men,  aU  the 
e  county  are  doing — waiting  for  their  neighbors  to  save  their  property. 
>u  say,  "why  dou't  the  governor  call  the  legislature  together  and  get  the 
elp  us  f  "  Is  the  State  more  interested  in  saving  your  property  than  yon 
one  has  a  right  to  ask  for  help  until  he  has  tried  to  help  himself.  If  Calla- 
ty  will  subscribe  $15,000  to  stamp  out  pleuro-pneumonia,  we  have  no  donbt 
lal  amount  will  be  furnished  outside  the  county.  One  man  in  Kansas  City 
y  offered  to  give  one-tenth  of  the  whole  cost,  not  exceeding  $50,000. 
ill  you  do  f  Go  to  work,  every  man  of  yon.  See  your  neighbor;  get  him 
>e  something. 

to  secure  concert  of  action  and  to  effect  a  more  thorough  organization  and 
)lan8  for  raising  money,  we  hereby  call  upon  the  tax-payers  of  CaUaway 
he  cattlemen,  the  mulemeu,  the  mechanics,  the  merchants,  the  doctors,  the 
nd  every  other  class  or  profession  to  meet  at  Fulton  on  Saturday,  April  25, 
ne  one,  come  all  I  Come  to  do  something !  If  you  will  come  in  the  right 
word  for  it,  in  thirty  days  every  cow  in  the  county  that  has  been  exposed 
pneumonia  will  be  in  her  grave.    Ask  your  neighbor  to  come. 

J.  D.  HENDERSON,  County  Clerk, 
N.  D.  THURMOND,  Bepresentative, 
JOHN  A.  MOORE,  Treasurer, 

Finance  Committee  for  Callaway  County* 
C.  A.  BAILEY, 
JOHN  L.  ERWIN, 
8ISERA  THRELKELD, 

£xe(Mti94  C<mwMe$, 
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The  tiaiue  coiuuiittee  addressed  the  following  oommutiioatioiitotbe 
goverijor : 

PItOiiKKSS  OF    HLKrKO-PNKUMOXIA. 

To  bis  exct'lU  iicy  John  S.  Makmaduke. 

(iorervor  of  MixMouri : 

Tho  MiulerHi^iie<l  fxiN mive  comini^tt^e,  a}/] minted  March  31,  ac  a  lueetiug  of  cattle- 
iiK'ii  ill  Fulton,  to  take  sti*i)s  to  suppress  the  diseriBe  of  ideiiro-pneumouia  atuout;  tlw 
cuttle  of  Callaway  Conuty,  suhiiilt  the  followiu^  stat-ement  of  facts,  showmg  (li''«v 
tent  of  the  disease  and  the  rapidity  with  which  it  is  spreadinff :  Tho  disease,  so  fata.' 
invi'Htigated,  has  hoen  found  1(»  have  oi  iginated  wi  th  the  asylum  cattle.  ThcAfyhn 
houf(ht  a  bull  l&Ht  July  of  Mr.  1  ripp,  near  Peoria.  111.  Thisbnll  ran  with  the  asylQa 
hord  of  al)f»ut  85  cattle  until  the  herd  was  Nhui^hterod  in  March.  Of  the  Sr>  a>ylnn 
cattle  killeil,  all  ex<fpT.  l>  were  found  to  be  diseased,  some  slightly  and  oThei-s  imiicit 
intf  that,  tin-  disease  wa»  of  several  months'  duration.  The  spi*ead  of  tho  diHe-aseooi 
side  of  the  ;isyluni  hord  ean  be  traced  almost  entirely  to  cattle  formerly  owiiedb] 
Isaac  Owen  aiid  John  Lawther,  each  of  whose  farms  adjoins  the  asylom  lauds  ou  tlM 
east,  there  being  only  a  fence  between  the  asylum  pastures  and  th€»e  farms. 

Mr.  Owen  owned  2H  head  of  eattle  since  tlje  appearance  of  the  disease  at  tlrn  av 
liim,  or,  rather,  since  the  Illinois  bull  was  brought  there.  Of  these  he  sold  to  W. F 
Nesbii.li  inib'S  Houtb  (»f  Fulton,  4  head,  which  weiv  placed  with  14  other  cattle  o 
Mr.  Nesbit's.  The  4  head  have  been  all  killed,  and  three  of  them  found  to  be  aft'eottt 
with  the  disease.  There  has  been  no  chance,  as  far  as  we  can  learn,  for  the  diaeii 
to  spread  U)  other  cattle  from  Ncsbit's  herd,  except  to  the  cattle  on  county  fan 
Nesbit^s  eattle  at,  one  time  were  ou  a  farm  adjoining  tho  county  farm,  which  bai  I 
head. 

Mr.  Owen  sold  to  Mr.  Gallagher.  P  miles  eas*  of  Fulton,  3  head  which  were  plaos 
with  V2  others  of  Gallaghers  cattle.  The  3  purchased  of  Mr.  Owen  were  eZAmiiMi 
and  found  diseased.     All  (.>f  Gallagher  s  15  head  have  been  killed. 

The  following  cattle  have  been  exposed  to  Gallagher's,  all  in  the  immediate  nei^ 
borhood :  Frank  Smith,  r>  head;  Christopher,  2  head;  Willis  Dearing,  number  M 
known;  Caiicote,  2  head;  James  B.  Smith,  2  head;  Glover,  1  head;  G&rrett, 6 head 
Lawrence,  7  head;  Sigman,  8  head.  Mr.  Lawrence's  cattle  have  been  mnninffOBl 
and  we  cannot  tell  how  many  they  may  have  come  in  contact  with.  Nor  is  it  yc 
known  that  any  cuttle  that  havc^  been  exposed  to  Gnllugher*s  have  the  diBea8e,Ml(l 
yet  too  early  to  tell. 

Mr.  Owen'  sold  to  Jack  Muir,  f)  milo9  north  of  Fulton,  3  head,  which  were  patvitl 
11  head  of  Mnir's  cattle,  14  hend  of  Cook  <&  Houf's,  and  7  head  of  I.  H.  Dnnbia^ 
The  3  purchased  of  Owen  were  killed  and  all  found  diseased.  Ilie  rest  of  Owen'slMri 
18  in  number,  have  been  killed,  and  of  6  examined  after  they  were  killed,  ail  wai 
diseased. 

Mr.  Ballinger,  a  neighbor  of  Mr.  Owen,  had  2  cows  that  were  witli  Mr.  Owen's  cil 
tie  about  Christmas.  They  have  been  examined,  but  there  could  he  i'ouud  noindifli 
tions  of  the  disease  yet. 

J.  L.  Krwin  bought  a  cow  of  Mr.  Owen  September  1 ;  she  was  placed  with  Irwiii' 
herd  of  about  140.  was  killed  some  time  since  and  found  not  diseased. 

I.  H.  Dnnhaurs  larin  adjoins  Mr.  Owen  on  the  east.  Mr.  Dunham  had  13  head  a 
posed  to  till!  Owcii's  herd,  and  5  of  Mr.  Dunham's  cattle  have,  upon  examination,  bMl 
found  diseased. 

Frank  Masst^y  has  2  cows  and  Louis  Stumbaugh  4  head  that  have  been  exposed  t 
the  Dunham  cattl(^  Mosby.  Wills  db  Berry  have  13  head  exposed  to  Dni^ain^  i* 
2  diseased.  Monroe  White  lias  1  cow  that  has  been  running  with  Mr.  Owac'a  cat 
tie.  Mr.  Freiberger  10  or  12  head  that  have  been  running  with  Mr.  White's  csttk 
Louis  Baker  has  l<>  head  that  have  been  running  with  Freiberger's. 

The  above  ^i  ves  the  number  found  t.<»  be  diseased  and  exposed  to  The  disease  threQ^l 
Mr.  Owen's  herd. 

J(din  Lawther  was  trading  exteiisively  in  cattle  last  fall  andsummor,  and  alwd^^i 
iug  the  winter.  Yet  it  is  not  known  how  many  cattle  ho  had  on  his  place  tLat  lis^ 
been  exposed  to  the  asyhiin  heni.  He  sold  a  cow  to  Mr.  Gross,  in  Fulton,  probaWyii 
February  or  March.  This  cow  was  examined  by  Dr.  Tnimbower  and  he  pr«»iionnrft 
her  diseased.  .She  was  killed  ami  found  diseased.  While  Mr.  Gross  had  her  sbe  ff* 
in  a  lot  adjoining  a  lot  which  W.  B.  Tucker  kept  several  hea^l  in  The  town  cowarnn 
ning  ou  the  streets  eouhl  also  come  in  contact  with  her. 

Mr.  Lawther  sold  1  c<iw  to  Mr.  llerckenrath,  in  Fulton.     So  far  no  iudicationa* 

disease.     He  also  sold  1  cow  to  J.  L.  Erwiu,  1  mile  north  of  Fulton,  oii  FebrnaiyJ 

^he  was  examined  by  Dr.  Trnmbower  on  the  14tL  instant  and  prouounceil  dlaeaaN. 

:>he  was  killed  on  the  17th  and  found  badly  diseased.    This  cow  was  with  Mr.  Ervti" 

<erd  of  about  140,  mostly  milch  cows. 

The  '*'«'-  bought  of  Lawther  had  a  young  calf  which  Mr.  Erwin  plaoed  withliiiO^ 
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rea,  22  of  wLicb  were  sold  to  Jerry  Mnir  on  March  4.  Muir  sold  the  Erwiti  calred 
Tyler. 

Ir.  Ljiwther  sold  to  Cook  A:  llouf,  5  niiles  north  of  Fulton,  14  head,  which  wer*> 
with  their  other  cattJe,  50  or  60  in  number.  They  «old  some  of  the  Lawther  cat- 
to  the  asylum  for  beef.  Several  were  shipped  to  Saint  Louis,  1  sold  to  Georjije 
igiu  the  iieighborhood,  2  to  Jerry  Muir,  also  in  the  same  neighborhood.  The  out* 
I  to  Craiy:  has  been  killed  and  found  diseased,  and  1')  head  still  in  (;ook  &  Houf's 
seRsiou  that  were  exposed  have  been  condemned  and  will  be  killed.  The  one  sold 
ieorge  Craig  came  in  contact  with  4  others  and  was  in  a  iield  adjoining  40  others. 
>k  6l  lluuf  Hoid  I  of  the  Lawther  cows  to  Qeorge  Qilmore,  7  miles  north  of  Fulton, 
awther  sold  42  head  to  Davis  &  Co.,  which  were  wintered  since  Jsnnary  on  T.  R. 
V.T.  Brooks's  farm,  7  miles  west  of  Fulton.  J.  R.  Baker^  12  miles  northwest  of 
ton,  bought  i.'r>  head  of  these  cattle.  Lawther  also  sold  to  Stephen  Pugh,  5  miles 
theaet  of  Fulton,  about  January  1,  12  head,  now  on  Pugh's  farm  with  about  20 
era. 

awther  m^UI  to  Hood,  in  Audrain  County,  15  head.  Hood  lives  south  of  Mexico, 
rther  says  the  Hood  cattle  had  the  same  chance  to  contract  the  disease  as  others 
is  cattle  that  had  been  found  diseased. 

etrie  a^ljoins  the  asylum.    He  had  8  head  killed,  and  all  were  fonnd  diseased, 
badrick  a^oins  Petrie,  has  1  cow,  been  examined,  but  no  disease  discovered  at 

irk  adjoins  Petrie,  has  5  head,  but  no  indications  of  disease, 
ebo  adjoins  the  HHyluui,  and  has  2  cows  ;  examined,  and  I  found  diseased, 
elte  adjoins  the  asyhun  and  Debo's  place.    Has 6  head;  1  found  diseased, 
imee  Wood  has  1  cow  that  had  access  to  the  pasture  where  the  Illinois  bull  was 
r,  and  was  bred  to  thin  bull.     Examin^ed,  but  no  indications  of  disease  found, 
enry  Nichols  has  1  cow  pastured  in  lot  adjoining  the  Illinois  bull  lot.    Examined 
no  trace  ofdisea.se  found. 

iff,  WilliauLson  has  1^^  head  pastured  in  lot  adioining  the  asylum  pasture.  Exam- 
l  an<i  indicatiouH  of  disease  found.  Mr.  Williamson  sold  to  T.  D.  Brooks  laet 
3  calves.    Brooks  lives  17  miles  southwest  of  Fulton. 

llton  Finley  has  1  cow ;  ran  on  commons  and  was  exi>oeed  to  the  ULinoiB  boll, 
examined. 

ra.  Bush,  1  cow  exposed  as  above.    Not  examined. 

ick  Davis,  south  of  Fulton,  had  a  steer  that  jumped  in  with  asylum  herd;  now 
li  W.  F.  Nesbit's  herd. 

^  B.  Tucker,  in  Fulton,  has  6  head  that  have  been  with  asylum  cattle, 
enry  Kibby,  1  cow  running  on  commons  about  town,  supposed  for  some  time  to 
e  been  diseased.    Killed  a  few  days  since  and  found  to  have  been  diseased  and 
lented  a  case  of  recovery. 

.  M.  Hemdon,  in  Fulton,  had  1  cow  bred  to  the  old  asylum  bull  six  or  seven 
iihs  since.  Killed  and  badly  <liseased.  This  cow  was  taken  to  farm.  2  miles 
th  of  Fulton,  and  ran  in  a  fitld  to  herself.  Fisher's  cattle  across  the  puolic  road 
D  her.     Cattle  running  out  may  have  been  exposed  to  her. 

Mse  Darby,  12  miles  west  of  Fulton,  bought  2  or  3  calves  from  the  asylnn^  last 
;  no  examination  made  yet. 

>r.  McSchooler,  ^  miles  north  of  Jefferson  City,  bought  bull  calf  from  asylum  last 
rember.  Calf  died  March  1  with  symptoms  indicating  the  disease, 
obn  Brown,  of  Audrain,  bought  on  the  2d  of  March,  at  Fulton  stock  sales,  about 
head  of  cattle,  sold  by  Hyten  Bros.,  who  lived  10  miles  southwest  of  Fulton, 
sy  were  taken  to  Brown's  farm  in  Audrain.  It  is  not  known  that  they  had  any 
•nee  to  contract  the  disease.  The  only  circumstance  connected  with  this  herd  is 
fact  that  they  were  in  Fulton,  where  it  is  known  that  the  disease  does  exist,  but 
B  not  known  tnat  they  came  in  contact  with  diseased  animals. 
.  N.  Duttou,  of  Readsville,  16  miles  east  of  Fulton,  and  only  2  or  3  miles  from 
ntgomery  County  line,  bonght  5  head  from  Jerrv  Muir  and  placed  them  with  9 
his  other  cattle  on  his  farm.  It  is  claimed  that  tliese  cattle  have  never  been  ex- 
ed.     We  do  not  know. 

oe  Holmes,  7  miles  south  of  Fulton,  bought  a  calf  of  Hugget,  at  asylum.  Cow 
ce  died  with  strong  probability  that  she  had  disease. 

f.  W.  Roberts,  5  miles  northeast  of  Fulton,  bought  4  head  from  Jack  Muir  on 
rch  1,  and  placed  them  with  his  other  cattle. 

Jeniamin  Scroggins.  south  of  town,  has  1  cow  that  ran  out  and  was  exposed  to 
)  Illinois  bull  last  fall. 

I      committee  have  killed  to  date  the  following  cattle :  Owens  18,  Craig  1,  Nesbit 

k.  Muir  3,  Gross  1,  Kibby  1,  Gallagher  15,  retrie  8,  McSchooler  1,  Hemdon  1, 

..  Cook  &  Houf  2— total,  55.     This  does  not  include  asylum  herd  of  85,  killed 

na^ers. 

m  Fulton,  as  shown  by  the  assessment,  198  head  of  cows ;  38  of  them  bare 

d  by  Dr.  Trumbower,  and  4  out  of  the  38  were  found  diseased.    These 
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animals  have  beon  rnnulDg  at  large  during  the  whole  winter,  and  it  is  imponilile 
say  how  many  others  they  may  have  infected. 

There  have  been  stock  sales  in  Fulton  on  the  first  Monday  iu  each  montb  for  m 
eral  years  past.  On  some  days  probably  200  or  300  head  of  cattle  were  soldi  and  a 
ried  to  diftorent  and  remote  parts  of  the  county,  and  many  of  them  to  adjoiai 
conn  ties.  We  cannot  tell  whether  the  disease  was  taken  With  them  or  not;  we  m 
ply  give  the  possibilities. 

The  committee  finds  at  least  fifty  to  sixty  persons  who  have  had  their  cattle  i 
posod,  not  counting  the  individual  exposures  m  Fulton.     Some  of  these  have  « 
from  1  to  G  head.    Others  own  from  10  to  50  head.    We  find  to  date  about  1,000 1 
have  been  exposed  directly  or  indirectly,  and  our  work  of  disooTeiy  is  not  yet 
plete.    We  shall  continue  our  investieations,  and  hope  in  another  week  ton 
much  fuller  and  more  accurate  report  than  this. 

WHAT  SHALL  BE  DONE? 

We  have  had  no  trouble  to  induce  parties  to  have  their  cattle  killed  when  ▼ 
the  money  to  pay  for  them.  But  our  means  have  been  very  limited.  So  far  aL  «■ 
money  at  our  disposal  was  the  amount  raised  at  our  first  meeting — abont  $3,600,  wH 
only  about  $1,400  paid  in.  It  is  our  object  now  to  ascertain  the  extent  of  esnMen 
so  as  to  estimate  the  probable  amount  necessary  to  suppress  the  disease.  yftiM 
do  all  in  our  power  to  suppress  the  disease,  but  if  a  stronger  power  than  indiriii 
eifort  does  not  interpose,  how  long  will  it  remain  suppressed  Y 

The  stables  and  pastures  where  the  diseased  animals  have  been  running  shoiV  t 
quarantined,  as  it  were,  for  a  year.    There  ought  to  be  some  law  that  wilfooHpf 
owners  of  such  stables  and  pastures  not  to  allow  cattle  to  be  pat  in  them  to  li 
a  year. 

The  county  finance  conunittee  appointed  by  the  State  finance  committee,  of' 
you  are  chairman,  has  called  a  meeting  of  the  citizens  of  this  county  to  msat  ••'- 
ton  on  the  25th  for  the  purpose  of  raising  money.    What  the  outcome  will  bev 
not  tell. 

The  spread  of  the  disease  is  simply  appalling.    It  can  be  more  easily  snppieapi 
hereafter.    If  it  is  not  suppressed  who  will  be  responsible  f    Let  onr  State  Mi 
answer. 

Believing  that  you,  as  the  chief  executive  of  the  State,  are  fully  alive  totbepM 
interest  at  stake,  and  that  you  feel  the  great  responsibility,  and  will  do  all  yoBM 
to  deliver  the  people  from  the  eifects  of  this  sad  calamity,  we  remain, 
Respectfully,  your  most  obedient  servants, 

C.  A.  BAILEY, 
J.  L.  ERWIN, 
SISERA  THRELEELD. 

Exe<mtive  OmmUm. 

Fulton,  April  20,  1885. 

In  answer  to  a  telegram  Dr.  Trurabower  telegraphed,  on  April 
that.cattle  were  being:  driven  out  of  Callaway  and  shipped  in  ad,     in 
counties,  and  that  railroad  agents  in  this  (Callaway)  Connty,  oois; 
Fnlton,  received  cattle  for  shipment.    The  following  notice  was 
fore  sent  to  the  vicepn'sident  of  the  Missouri  Pacific  Bailroad.  am 
similar  one  to  the  president  of  the  Chicago  and  Alton  and  to  tn6| 
eral  manager  of  the  St.  Louis  and  Pacific  Railroad : 

Department  of  Agriculturb, 
Bureau  of  Animal  Industry, 
Wa$kington,  April  SO,  ] 

Sir  :  I  have  just  been  informed  by  Drs.  Michener  and  Trumbower,  inspecton 
Bnrean  of  Animal  Industry,  that  cattle  wbich  majrhave  been  exposed  to  plei*** 
monia  arc  being  Hhipped  by  rail  from  various  stations  in  Callaway  County, 
and  also  being  driven  for  shipment  to  stations  in  the  adjoining  conntiee  of  a 
Boone,  Montgomery,  Cole,  and  Osage. 

In  this  connection  I  would  call  your  attention  to  sections  G  and  7  of  the  aatf* 
lishing  the  Bureau  of  Animal  Industry,  which  provides  a  penalty  for  receiving 
animals  for  shipment.     Considering  the  great  danger  to  the  whole  cattle  ind« 
the  country'  from  tliis  disease,  will  you  not  prohibit  shipments  of  cattle  from  St- 
in  the  counties  above  named,  except  when  accompanied  by  certificatee  of. 
from  onr  inspectors  ?    Answer. 

NORMAN  J.  COLMAK, 
ComMstioner  <^  A§rktM^ 

R.  S.  Hayes,  Esq.. 

First  Vice-President  MiaeouH  Pacific  Railroad,  Saint  LamU^  JTo. 
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lo  many  animals  had  been  exposed  to  the  contagion,  aud  there  was 
h  imminent  danger  of  the  infection  of  other  States,  and  even  of  the 
ges  of  the  Territories,  while  the  restrictions  on  interstate  commerce 
mised  to  become  a  source  of  even  greater  loss,  it  was  deemed  very 
)le  from  a  national  point  of  view  to  use  every  possible  means  of 
mpmg  oat  the  disease  at  once  and  thoroughly.  On  consideration  it 
>eared  that  the  animal  industry  law  might  be  so  construed  as  to 
>w  the  use  of  the  unexpended  part  of  the  appropriation  for  theslaugh- 
of  diseased  or  exposed  animals,  providing  this  was  considered  as  an 
of  disinfection.  Accordingly  a  letter  of  inquiry  was  addressed  to 
Attorney-General  of  the  United  States  as  follows : 

DEPARTBIENT  of  AGRICULTURE) 

Bureau  of  Animal  Industry, 
Washington,  D,  C,  April  18,  1885. 

CB :  I  desire  to  caU  yonr  attention  to  the  act  establishing  the  Bureau  of  Animal 
nttry,  approved  May  29,  1884,  and  to  ask  your  opinion  as  to  the  proper  coustmc- 
I  to  be  given  the  words  *^  and  in  such  disinfection  and  quarantine  measures  as  may 
neoessary  to  prevent  the  spread  of  the  disease  from  one  State  or  Territory  into 
ther,"  which  may  be  found  just  preceding  the  close  of  the  third  section.  The  law 
\  the  result  of  a  demand  for  a  measure  for  the  suppression  of  the  contagious  p)euro« 
omonia  of  cattle,  and  while  other  infectious  and  contagious  diseases  of  domestic 
mals  were  included  among  those  to  be  investigated  and  suppressed,  that  of  con- 
ioas  pleuro-pnenmonia  was  regarded  as  of  paramount  importance.  As  this  disease 
lenrable,  and  the  only  way  of  suppressing  it  is  by  the  slaughter  of  diseased  and 
)Oted  animals,  I  desire  to  know  if,  in  the  sense  in  which  the  word  "  disinfection  " 
Bed  in  the  law,  1  am  not  authorized  to  purchase  diseased  and  infected  animals  for 
*»iirpo8e  of  slaughter,  i.  e.,  **  disinfection." 
I  veterinary  profession  the  world  over  unites  in  recommending  the  slaughter  of 

Is  affected  with  pleuro-pneumonia  as  the  most  essential,  in  fact  the  indispen- 
ic,  measure  of  disinfection  for  this  disease,  and  this  view  is  now  accepted  and 

upon  by  the  leading  nations  of  Europe,  including  Great  Brit-ain,  Germany, 
jAud,  Belgium,  Switzerland  and  France. 
A  early  reply  is  requested. 

Very  respectfully, 

NORMAN  J.  COLMAN, 

CoinmisHoner, 
[on.  A.  H.  Garland, 

Attorney-  General, 

rhe  reply  to  this  letter  is  given  below : 

Department  of  Justice, 

Washington,  April  21,  1885. 

at:  Yours  of  the  18th  instant  calls  attention  to  the  act  of  1884,  chapter  60,  en- 
dd,  **  To  provide  means  for  the  suppression  and  extirpation  of  pleuro-pneumonia,'' 
,  and,  referring  particularly  to  words  giving  you  power  to  expend  money  "  in 
h  disinfection  and  quarantine  measures  as  may  be  necessary  to  prevent  the  spread 
disease  from  one  State  or  Territory  into  another,"  asks  whether  by  these  words  you 
not  "  authorized  to  purchase  diseased  and  infected  animals  for  the  purpose  of 
ighter  i.  e.,  disinfection." 

t  the  same  time  you  state  that  the  destruction  of  animals  infected  with  pleoro- 
umonia  is  recognized  by  experts  as  the  only  way  of  putting  a  stop  to  the  spread 
that  disease. 

oncedin^  that  this  opinion  exists  and  is  well  founded,  I  nevertheless  think  that 
statute  in  question  does  not  confer  power  to  purchase  and  slaughter  such  animals. 
OQ  will  observe  that  the  statut/O  makes  distinction  betwixt  the  District  of  Colum- 
and  other  parts  of  the  country,  as  regards  the  duties  which  it  assigns  to  United 
tea  officials.     In  the  former  case  only  are  such  officials  expressly  directed  **  to  re- 
)  the  destruction  of  infected  animals."    The  officials  so  empowered  are  not  even 
t  case  such  as  belong  to  the  Department  of  Agriculture.    They  are  Commis- 
lA  of  the  District ;  or  in  other  words  the  local  authorities,  such  as  answer  to  the 
ve  authorities  of  the  States.    For  the  destruction  of  infected  animals  within 
ict,  therefore,  a  co-operation  is  provided  between  its  legislature  (viz..  Con- 
statute  in  question  affording  such  co-operation),  and  tne  local  executive. 
.u«4o&standing  is,  that  the  same  co-operation  is  intendcid  also  where  such  animalB 
be  destroyed  elsewhere.    And  I  add  that  inaamaoh  m  Congreee  haa  not  pzo- 
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vided  for  "purchase"  of  those  aDinials  within  tho  Pifltrict,  I  prosuiiie  the  moretha 
it  does  not  inleml  the  api>ropri;ition  cnntjiim.'d  iiitlieact  «>«i  ft»  bo  applied annrhfln 
Tht)  diseased  auiiualy  as  in  ordinary  casoH,  perii  siio  dovtino,  the  hastening  of  SQc 
event  upon  public  grounds,  being,  to  ail  appearance,  sujiposed  by  Congrebstu  affDT 
no  ground  for  setting  up  a  market  for  such  animal,  Ayherein  the  pablic  la  to  bepoi 
chaser. 

The  act  in  (jucKtion  bein^,  as  probably  >vas  anticipated,  the  iirat  of  a  Mriefi  npc 
that  Hnhj«^ct,  isconMMiuently  somewhat  geiuTal  and  merely  tentative  in  iUitrnvisioiu 
as,  for  iii.stain.e,  was  thr  case  in  analogous  i»'coni  legi^laiion  erttalilishin;;^  a  Xatioa: 
Bi'>ard  Jit  Mo:ilth.  As  \\w  rcsultH  of  experioncc  and  observation  accuuiiilutv  n|Ni 
the  topic  of  which  jou  6pc»k,  no  doubt  more  dctinito  legislation  is  intended. 

Section  3,  to  which  you  refer,  authorizes  the  regulations  by  the  CominiaiioneK 
Agriculture,  and  supposes  that  these  may  be  adopted  by  State  exeontive  authoritia 
or,  as  an  alternutivc,  supposes  regulations  by  St at«  executive  anthoiities  which i 
I  urn  it  cuipowiTs  the  Commissioner  to  adopt.  In  either  case  of  course  snch  Stai 
cx»TUtiv(^  action  is  t«>  he  authorized  l»y  c(»mpctent  State  legislation.  The  sectionthe 
proceeds  Lo  »uppoue  a  time  for  action  to  arrive,  and  to  be  notitied  bysomepiopt 
State  antliority  to  the  Commissioner.  And  thereupon  the  Commissioner  is  aauoi 
izod,  as  you  quote,  to  si)end  moqey  for  the  quarantine  action  required  by  theptttii 
ular  exigency. 

There  is,  however,  ns  I  repent,  no  provisions  for  purchasing  the  diseased  animah 
The  (pifHtion,  at  whoHC  loss  any  necessary  destruction  of  these  may  be,  is  not  atiM 
rion  of  quiirantine,  and  the  powers  of  the  Commissioner  are  incident  to  quaiiotii 
only ;  it  being  important,  of  course,  that  for  the  purpose  of  executing  these  he  ihil 
have  acquired  information  and  come  to  conclusions  in  the  way  indica&d  by  HotiaBl 
Very  respectfully, 

A.  H.  GARLAND, 
Attome^-QmmA 

The  CoMMissioxKR  of  AGRICI'LTURK. 

A  Biinilar  letter  to  that  of  the  OoniDiissiouer  of  the  18th  of  April  t( 
the  Attorney- Geueral  was  forwarded  to  the  First  Oomptroller  of  tt 
Treasury,  and  was  promptly  replied  to  as  follows : 

TRRABURY  DXPARTMBinr, 

First  Comptroller's  OrFici, 
Washington,  D.  C,  April  91,  IM. 

Sir  :  In  Ttiplv  to  your  request  asking  my  constmotion  of  the  act  of  liay  S9,  UM 
"for  the  establishment  of  a  Bureau  of  Animal  Industry,"  and  especially  that  portia 
of  the  same  giving  you  the  authority  to  expend  the  amount  appropriated  ai  iiw 
hraced  in  the  following  words,  ''And  in  such  disinfection  and  quarantine  messnnii 
may  he  necessary  to  prevent  the  spread  of  the  disease  from  one  State  or  Terriftoq 
into  another,  "  I  have  to  state: 

The  power  given  to  the  Commissioner  hy  said  act  seems  to  be  broad  and  unlinitBl 
as  to  the  means  to  be  used  hy  him  to  carry  out  said  disinfection  and  quarantins^  IM 
it  is  my  opinion  that  he  can  cause  such  inyestigation  to  be  made  in  regard  to  A 
matters  mentioned  in  said  act  as  he  may  deem  proper,  and  then  use  such  mesosMb 
deems  best  to  carry  out  the  objects  and  purposes  of  the  same.  If  he  regtiditt 
slaughter  of  the  iDlected  animals  necessary  to  carry  ont  snoh  objects  andpurpoMlli 
may  do  so,  but  he  cannot  expend  any  more  than  the  amount  appropriatea  nndsrHfl 
state  of  the  case.  He  must  keep  himself  within  the  limits  of  said  approptiatUw  & 
carrying  out  said  act. 
Very  respectfully, 

M.  J.  DURHAM, 

Hon.  Norman  J.  Colmax, 

Conimi88ioner  of  Agriculture. 

On  the  23d  day  of  the  same  month  the  following  additional  lettirwti 
received  from  the  First  Comptroller : 

Treasury  DEPARimBNTi 
First  Comptrollkr's  Offi 
IVaehington,  D,  C,  April  &v, ' 

Sir:  I  have  Just  received  a  note  fW)m  the  Attorney-General  stating  thst  1m 
iKrritteu  you  an  opinion  as  to  your  powers  under  the  pleuro-prneumonia  aotsd      '  ^ 
the  one  that  I  had  given  yon. 

Jn  that  note  he  r^ers  to  the  unofficial  interview  he  and  I  had,  Imt  ha  ooBcIim 
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n  a  more  thorough  examination  of  the  whole  oase,  that  perbaiis  the  off-hand  opin- 
he  gave  me  was  incorrect. 

am  still  of  the  same  opinion  as  I  was  when  writing  to  yon,  but  jierhaps  for  greaior 
tion  you  bud  better  act  upon  the  opinion  given  by  him,  as  he  is  a  higher  officer  of 
Goyernnieut  than  myself. 

deem  this  ex))Ianation  necessary  to  both  the  Attorney-General  and  myself,  as  I 
I  to  you  that  1  Ua<l  consulted  him  privately  about  the  matter,  and  that  is  the  roa- 
why  he  addrosses  mo  an  he  has  done  to-day,  to-wit,  that  he  had  changed  his  mind 
•n  a  more  thorough  investigation  of  the  whole  act. 
Very  respectfully, 

M.  J.  DURHAM, 

Comptroller, 

[on.  NOBMAN  J.  COLMAN, 

Commi88%oner  of  AgriouUure, 

>n  the  receipt  of  the  Comi)troller'8  letter  of  April  21,  rules  and  reg- 
ktions  fur  the  extermination  of  the  infected  herds  in  co-operation  with 
)  State  authorities  were  telegraphed  to  Governor  Marmadake  and 
re  accepted  by  him.  The  opinion  of  the  Attorney-General  and  the 
jond  letter  of  the  (Comptroller,  however,  made  it  necessary  to  with- 

7  such  of  the  re^^ulations  as  made  it  obligatory  for  the  Department 
p      for  .sJaui^bterod  animals. 

Cu  guard  against  the  shipment  of  infected  cattle  the  following  notice 
A  inserted  in  the  newspapers  published  in  the  locality  where  the  dis- 

existed : 

nCE     IN     KI:GAUI>    to    contagious    PLEURO-PNEUMONIA    in    CALLAWAY  CODKTT, 

missouri. 

Department  of  Agriculture, 
Bureau  of  Animal  Industry, 
fVaahingtonf  D.  C,  April  20, 1886. 

Q  accordance  with  section  7  of  an  act  establishing  the  Bnreaa  of  Animal  Indoatry, 
ereby  j^ive  n<ttic(>  that  contagious  plenro-pneunionia  exists  among  certain  herda  of 

in  Callaway  CouDty,  Missouri.  Having  been  informed  that  parties  are  driylng 
^  clipping  cattle  that  have  been  exposed  to  the  contagion  of  this  disease  I  desire 

[  the  attention  of  all  interested  persons  to  the  following  sections  of  the  law,  and 

te  that  every  efibrt  will  be  made  to  strictly  enforce  the  provisions  of  theee  see- 

• 

.  6.  That  no  railroad  company  within  the  United  States,  or  the  owners  or  mas- 
»u/  any  sToani  or  Kaiiiug  or  other  vessel  or  boat,  shall  receive  for  transportation 
transport  iVorn  ono  State  or  TtTritory  to  another,  or  from  any  State  into  the  Dis- 
)t  of  Columbia,  or  troui  the  District  into  any  State,  any  live  stock  affected  with  any 
itagious,  intrctious,  or  couiuiunicable  disease,  and  especially  the  disease  known  as 
nro-pueunmiiia  ;  uor  Khali  any  pei-son,  company,  or  corporation  deliver  for  such 
Dsportation  to  any  railroad  company,  or  master  or  owner  of  any  boat  or  vessel,  any 
B  litoek,  knowing  them  to  be  afi'ecred  with  any  contagions,  infections,  or  communi* 
ile  disease;  uor  shall  any  person,  company,  or  corporation  driye  on  foot  or  trans- 
it in  private  couveyunoe  from  one  State  or  Territory  to  another,  or  from  any  State 

0  the  District  of  Columbia,  or  from  the  District  into  any  State,  any  live  stock,  know- 
;  them  to  be  affected  with  any  contagious,  infections,  or  communicable  disease,  and 
lecially  the  disease  known  as  pleuro- pneumonia:  Provided^  That  the  so-called  sple- 

;  or  Texas  fever  shall  not  he  considered  a  contagious,  infectious,  or  communicable 
^dne  within  the  meaning  of  nections  4,  5,  6,  and  7  of  this  act,  as  to  cattle  being 
knsported  by  rail  to  market  for  slauj^ht^r,  when  the  same  are  unloaded  only  to  be 

1  and  watered  in  lots  on  the  way  thereto. 

5kc.  7.  That  it  whall  l>e  the  duty  of  the  Commissioner  of  Agriculture  to  notify,  in 
iting,  the  proper  olhcials  or  agents  of  any  railroad,  steamboat,  or  other  transporta- 
•n  company  doing  business  in  or  through  any  infected  locality,  and  by  publication 
such  newspapers  as  he  may  select,  of  the  existence  of  said  contagion  :  and  any  per- 
il or  persons  operating  any  such  railroad,  or  master  or  owner  of  any  ooat  or  vessel, 
owner  or  custodian  of  or  jjerson  having  control  over  such  cattle  or  other  live  stock 
»n  such  infected  district,  who  shall  knowingly  violate  the  provisions  of  section  6 
I  act,  shall  be  guilty  of  a  misdemeanor,  and  upon  conviction  shall  be  punished 
une  of  not  less  than  i|100  uor  more  than  1^5,000,  or  by  imprisonment  for  not  more 
me  year,  or  by  both  such  line  and  imprisonment. 

NORMAN  J.  COLMAN, 

Coiiiinii99ioner  of  AgrienUure. 
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The  foUowiDg  reply  to  inquiries  of  Dr.  Trumbower  is  of  inteicst  ii 
this  conuection : 

Departmknt  of  Agriculture, 
Bureau  of  Akimal  Industry, 
Waahington,  D.  C,  April  25, 1^. 

This  DcpartmeDt  liae  do  autliority  to  appoiut  sub-ageuts  such  as  you  refer  to. 
asked  the  railroad  companies  to  refuse  cattle  offered  for  shipment  from  thesnapccte 
counties  unless  accompanied  by  i\  certificate  of  health  from  you.    This  plan  would d 
quire  no  additional  force,  and  is  the  only  one  practical.    When  owners  resist  iiup« 
tion  we  have  no  power  to  enforce  it.     Can  only  depend  on  Stat«  law  for  power  tnii 
speot  and  quarantine.    Parties  sliipping  aifected  cattle  into  another  State  are  th< 
ones  subject  to  the  penalties  of  our  law.    The  Attorney-General  decides  that  W6 
not  pay  for  slaughtered  animals. 

NORMAN  J.  COLMAN, 

Dr.  M.  R.  Trumbowkr, 

Fulton,  Mo, 

As  the  movement  of  cattle  from  Missouri  through  Kansas  City  totii 
Western  States  was  almost  completely  suspended  by  local  restric 
and  as  many  requests  were  received  for  an  inspector  at  Kane 
who  could  grant  certificates  of  health  and  to  allow  the  trade  in  i 
cattle  to  be  resumed,  Dr.  Trumbower  was  stationed  at  Kansas  \>iq 
perform  this  duty.    Dr.  C.  B.  Michener,  who  had  been  for  some  tinH 
Fulton  assisting  Dr.  Trumbower,  was  left  in  charge  at  that  point 

The  following  document,  issued  by  the  secretary  of  the  Missouri 
board  of  agrici^ture,  is  of  interest  in  this  connection : 

missouri's  distress  and  danger. 

Office  of  Secretary, 
Missouri  State  Board  of  Agriculture, 

Columhia,  Mo.^  Mtujf  1,  166Sl 

We,  the  undersigned  executive  committee  of  the  State  board  of  affricnltnve^  d 
hereby  authorize  the  secretary  of  the  board,  J.  W.  Sanborn,  to  oretmiEe  wiyi  m 
means  to  raise  money  and  dispose  of  it  in  such  manner  as  wiU  eontribate  to  itUD 
out  the  cattle  disease  now  so  preyalent  in  Callaway  County,  tills  State,  and  leportl 
this  committee  from  time  to  time. 

JOHN  WALKm 
H.  ESBAUGH. 
J.  W.  8ANB0BV. 

Under  the  action  thus  taken  the  secretary  received  f^m  his  excellency,  John  Si  Vfl 

maduke,  the  following  indorsement  by  telegram,  namely : 

''Yours  of  yesterday  received.    I  heartily  indorse  and  commend  the  plan  sdoptfl 
by  the  executive  committee  of  the  board  of  agriculture.    The  State  troasurer isa^ 
just  now,  but  I  will  vouch  for  his  acceptance  of  the  trust.    Make  your  arrangcmk 
carefully  that  no  error  or  coufVision  may  embarrass  the  enterprise,  andpnah  it  ra] 
and  witn  vigor.    Now  let  us  quit  talking  about  an  extra  sc^on  and  give  onr  %\ 
tion  to  raising  this  money  immediately,  and  as  fast  as  it  is  received  it  will  be  iueu< 
extirpating  the  disease. 

JOHN  8.  MARMADUSE." 

That  this  action  of  the  board  of  agriculture,  through  its  executive  commit       * 
not  seem  presumptuous,  it  may  be  stated  that  the  board  is  the  only  official  c« 
tion  for  the  promotion  of  agriculture  in  the  State.    By  official  we  mean  holding « 
missions  from  the  governor  and  founded  in  the  laws  of  the  State.    That  its  chu^M 
may  be  known  its  membership  is  given : 

JEx-officio  membti-8. — John  S.  Mamiaduke,  governor  of  Missouri ;  W.  £.  Cola 
superintendent  of  public  instruction  ;  S.  S.  Laws,  LL.  D.,  president  of  Univenitj « 
Missouri ;  J.  W.  Sanborn,  dean  of  agricultural  college. 

Commissioned  memhers. — Hon.  John  Walker,  Jefferson  City,  Cole  County;  Hair  N.J 
Colniau,  Saint  Louis;  Hon.  H.  Esbaugh, Hanover,  Jefferson  Connty;  C.  £.Lao 
esq..  Bell  Air,  Cooper  County ;  J.  A.  Potts,  esq.,  Mexico,  Andrain  County ;  W.HLj 
esq.,  Walker's  Station,  Vernon  County ;  M.  iairohild  i>0Qd9«sq.,  Kansas  City;  * 
R.  Rippey,  Glen  wood,  Adair  County. 

It  properly  falls  within  the  duty  of  the  above  organization  to  act  in  tl 
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he  above  names  and  the  plan  to  be  hereafter  outlined  wiU,  it  is  believed,  com- 
the  enterprise. 

nay  be  proper  to  state  that  so  long  as  there  was  a  pressure  for  an  extra  session 
)  legislature  it  was  thought  useless  to  act  in  the  capacity  now  assumed,  but  now 
it  is  definitely  known  that  no  extra  session  will  be  called,  all  can  unite  upon  one 
upon  which  complete  success,  it  is  now  believed,  may  be  achieved. 

THE  NEED  OF  ACTION. 

A  preoeding  facts  were  arranged  for  publication,  with  other  matter,  when  the  ex- 
at  regarding  pleuro>pneumonia  was  at  its  highest  in  the  State,  but  Just  at  the 
wtion  of  this  article,  the  State  veterinarian,  Dr.  Paul  Paquin,  reported  that  the 
Be  was  confined  to  an  area  of  10  miles  from  Fulton,  and  that  it  was  **  virtually 
pated."  Since  then,  in  a  statement  directed  to  me  as  dean  of  the  afl^rioultural 
B;e,  Dr.  Michener,  United  States  veterinarian  stationed  at  Fulton,  of  high  repu- 
D  as  a  veteriuarian,  repeats  the  assuring  words,  and  says  that  not  an  acute  case 
iL  in  his  belief,  in  Callaway  County,  and  none  has  appeared  beyond  12  miles  from 
I,  yet  he  advises  raising  ^10,000. 

WHY  NOW  RAISE  MONEY  t 

Bause  history  in  no  department  of  human  affairs  has  shown  more  clearly  a  neces- 

ihan  the  one  now  before  us.    The  most  insidious  of  all  diseases  is  within  our 

in.  whose  insidious  character,  the  bulletin  No.  15,  recently  issued  from  the  agri- 

lal  college,  and  now  before  most  of  those  who  will  receive  this,  shows : 

It  is  months,  often,  that  an  animal  is  affected  with  the  disease,  and  to  untaught 

is  not  noticed,  and  yet  the  animal  may  be  imparting  the  disease  to  others. 

'^he  animal  apparently  gets  well,  yet  its  lungs  contain  the  disease  and  impart 

ers.     The  cow  that  went  to  Australia  and  gave  the  disease  that  swept  away 

iKM)  of  stock  was  an  apparently  recovered  cuse.    Massachusetts  believed  she 

of  it  only  to  find  it  burst  forth  fifteen  months  after.     Illinois  is  now  startled 

i  leappearance  at  Peoria,  seven  months  after  she  believed  she  was  clear  of  it. 

,  during  the  last  week,  again  reports  it  where  it  had  slept  for  months  an- 

8  is  its  history.  Callaway  County  and  its  veterinarians  report  no  visible  case, 
ig  kiUed  over  '&0  animals.  But  the  veteriuarians  each  send  out  a  warning,  and 
im  of  $10,000  is  named  as  necessary  for  any  lurking  cases,  for  it  is  not  the  sick 
ire  alone  to  be  killed,  but  every  infected  herd  must  go.  Illinois  and  Kentucky 
fust  learned  that  they  should  have  killed  the  herd  and  not  merely  the  sick  ones, 
the  balance  as  hidden  breeding  grounds  and  centers  of  propagation  months 

n  let  the  mistakes  and  experience  of  others  be  our  warning.  Let  us,  like  men, 
ided  by  the  history  of  the  past,  and  not  by  animal  carcasses  in  the  future,  and 
ps  too  late.  Indeed,  now  is  the  critical  time  for  completing  the  work,  and  yet 
•ndency  is  to  go  to  sleep  on  the  question.  There  arc  several  herds  in  which  the 
10  may  appear,  near  to  Fulton,  whose  value  may  reach  $10,000,  and  whose  pnr- 
Callaway  County  farmers  say  they  cannot  aud  ought  not  to  make.  They  ought 
i  he  askea  to.  Why  ?  Because  the  disease  involves  the  interests  of  the  whole 
Feeding  the  fears  of  other  States,  whose  interests  this  dangerous  disease 
tens,  our  State  is  girdled  on  three  sides  with  a  quarantine  that  has  brought  a 
erciai  ni^ht  upon  our  stock  commerce  and  threatens  a  paralysis  of  all  business 
1  Missouri.  ' 

^resenting  $70,000,000  to  $80,000,000,  our  cattle  industry  forms  one  of  the  largest 
io«t  profitable  of  the  resources  of  the  State.  The  mercantile  business  of  every 
nd  village  draws  life  from  it;  the  banks  of  every  community  are  involved  in  Its 
erity,  and  the  labor  of  every  town  and  the  sustenance  of  most  fanners  are  di- 
'  involved  in  its  welfare.  With  one  of  the  best  soils,  climate,  and  location  for 
6Ts  of  fine  stock,  Missouri  has  become  among  the  first  of  States  in  reputation  for 
"^  herds  and  is  now  or  was  a  great  purchasing  ground  for  breeders  Tor  the  vast 
*  the  plains.  That  busiuHss  is  almost  completely  strangled  by  the  quarantine 
iMis  shut  down  around  us.  Herds  that  two  months  ago  were  worth  $^,000  are 
>-day  salable  for $10,000,  yet  they  are  only  tainted  by  association  and  not  by  dis- 
The  tenacity  with  w  hich  this  disease  clings  to  the  skirts  of  our  sister  States 
IM  with  no  uncertain  sound  that  unless  we  act  upon  the  theory  that  this  disease 

mbering  we  shall  leave  it  as  a  patrimony  to  our  sons  and  their  sons  to  the 
fourth  generation,  and  at  last  stab  fatally  the  nation's  export  trade  in  live 

ncrificing  thereby  the  most  hopeful  feature  of  our  agriculture  and  the  oomer- 

••lie  highest  type  of  farming. 

ylurk  for  millions,  but  cash  down  will  take  thousands ;  it  demands 

».  Mu«  van  be  now  put  oil'  with  mouths ;  it  asks  every  county,  but  may  be  put 
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li.  tcrest  is  not  to  quarantine  well  stock  and  paralyze  trade^  have  proununc 

il  pneumonia,  and  the  contiequcut  quarantine  has  actually  driveu  land  buye 

J<tate,  affected  the  value  of  laud  in  tht*  affected  area,  if  not  over  the  St 
prfMMated  the  valne  «)f  our  herdw  of  th«'  whole  State  ;  l>rin|;«  pcvcral  teli'^ 
otlice  every  daytVoni  (iiHtant  actions  of  the  State  forprofcKHional  aid,  fha 
may  be  Hhipped  to  the  beef  markets,  and  the  owners  are  now  oonviiictid 
not  dealing  with  a  local  question,  as  some  would  make  it  and  not  aid  iu 
We  are  not  fighting  a  man  of  straw,  hut  a  terrible  demon  that  nmy  aril 
in  the  one  unfortunate  county. 

Ciontlemen,  the  suspicion  that  this  iiicuhus  is  npon  ns  must  bo  lifted  off; 
and  no  one  in  the  State  will  he  denied  his  clear  rij^ht  to  aid  with  his  n 
pnrely  a  h^Hin^•^*s  question.  We  have  jjot  to  satisly  the  world  on  this  pi 
quicker  the  better,  for  now  is  the  most  op])ortune  time,  for  the  diHease  is 
the  vigor  and  skill  of  a  few  citizens  i>f  (Jallawav  Coanty.  Its  area  of 
confined  within  12  miles  of  Fulton.  It  is  under  the  power  of  two  quarai 
the  State  and  the  right  by  law  to  kill.  It  is  so  oontroUad  that  one  at  Iea« 
troublesome  quarantines  against  ns  is  under  consideration  and  likely  t 
We  are  to  have  no  M's^<i()n  iif  the  general  assembly;  Callaway  Coanty  she 
cannot  be  expected  to  meet  the  possible  danger,  and  we  should  not  ask 
}4 1  the  ]o:id  alone.    It  is  necessary  to  do  this  work  to  satisfy  other  titatet, 

there  hud  been  no  disease  in  the  State  we  could  well  afford  to  raise  half 
satisfy  these  States. 

'I*  CONDITIONS  OF  DONATION. 

(1)  His  exct>llency,  John  S.  Marmadnke,  promises  to  recommend  the  i 
assembly  to  repay  those  sums  contributed,  and  in  this  matter  is  anstaii 

'  ,  members  likely  to  return. 

(2)  All  the  counties  will  be  asked  to  aid  and  may  become  interested 
donors. 

(3)  All  donations  to  be  daily  published  by  the  treasurer  in  one  or  moi 
I                                   dailies,  as  received,  that  no  question  may  arise  as  to  what  becomes  of  thi 

(4)  The  State  treasurer  is  to  receive  directly  all  money  donated,  and  j 
1   ;    !                                except  npon  vou«'hers,  each  voucher  giving  a  narrative  of  the  case  oi 

money  is  paid,  the  governor,  auditor,  and  attorney-general  as  a  commltl 
!.  said  vouchers,  thus  having  right  at  hand  in  the  treaanrer'a  office  tdl  th 

' '  vouchers  for  the  same  to  present  as  a  whole  to  the  general  assembly . 

(5)  Any  money  not  expended  will  of  course  be  returned  pro  rata, 

i  ■ '  (())  All  en ttlo  killed  are  to  be  appraised  by  three  farmers  at  a  rate  U 

!;'  market  value  or  on  a  basis  of  two-thirds  valuation.    The  committee  is  Oi 

is  indorsed  bv  (xovi'rnor  Mamiaduke,  and  is  the  same  that  has  done  the 

thus  far. 
(7)  The  State  veterinarian,  who  is  connected  with  the  acricultural  ool 

at  the  comn  and  of  the  authorities,  and  no  cattle  will  be  IciUed  wlthon 

Government  veterinarian's  inspection  and  certification  of  disease. 

,     ,  A   PKRRONAL  QUESTION. 

I. [  ,  Please  to  renicinlier  that  this  move  is  indorsed  by  the  governor,  is  in 

'(  with  a  vote  taken  by  a  meeting  of  eminent  gentlemen  at  Mexico  on  May  7, 

-'  Ex-Governor  I  lard  in  ])resided,  is  said  to  be  necessary  by  the  vcterinaria 

aid  in  placing  us  right  before  the  world  ;  that  the  move  is  not  an  idieornar 
that  the  monev  must  and  will  be  had.  and  that  it  is  you  who  ought  tii  ami 
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\  following  letter,  sent  In  reply  to  a  telegram  received  from  the 
srnor  of  Illinois,  gives  a  condensed  sninmary  of  the  measures  in 
e  in  Missouri  to  suppress  the  disease : 

DsPARTBfENT  OF  AORIOULTURE, 

Bureau  of  AsnuAL  Iitoustry, 

WasMngUm,  i>.  C,  May  b,  Ida"). 

!i :  In  reply  to  vour  telegram  of  this  date,  asking  for  the  regnlations  of  the  Ik 
ment  of  AgricQiture  in  regard  to  the  qaarantine  of  plearo*piienmonia  in  Call  i- 
County,  Missouri,  I  beg  to  state  that  the  railroad  companies  which  have  stationn 
ftllaway  and  adjoining  counties  have  been  notified  uotlo  receive  any  affected  cat- 
)r  shipment  to  other  States  under  the  penalty  prescribed  in  Bectiona  6  and  7  of  the 

ftblishing  the  Bureau  of  Auimal  Industry,  i^otices  of  the  eidstenoe  of  the  dis- 
x^ave  also  been  publishod  in  the  local  papers,  and  the  attention  of  the  public 
d  to  the  penalties  for  Kiich  shipment  of  cattle.  In  addition  to  this  the  railroad 
panics  have  issued  i  ('(filiations  prohibiting  the  shipment  of  cattle  from  these  coun- 
unless  accompanied  ))y  a  clean  bill  of  health  from  our  inspectors.  Our  inspectors 
loing  all  in  their  power  to  locate  infected  herds  and  to  prevent  the  ihipmont  of 

rous  animals. 

Very  respectfully, 

NORMAN  J.  OOLICAN. 

on.  S.  J.  OOLBSBY, 

Oovemor  of  IllinaiSf  Sprinnfteld,  10. 

[i  reply  to  a  request  from  the  Kansas  sanitary  commiflaion  for  Dr. 
mbower  to  act  as  inspector  for  Kansas,  in  addition  to  Mb  duties  for 
I  Department,  the  commission  were  informed  that  Dr.  Trunbower 
lid  gladly  examine  any  suspected  cattle  in  the  vicinity  and  give  any 
Tmation  or  assistance  to  the  commission  which  might  be  in  Us  power 
.  which  would  not  interfere  with  the  work  assign^  him  by  this  De- 
tment.  Dr.  Trumbower  was  informed  at  the  same  time  that  he  might 
St  the  Kansas  authorities  while  stationed  at  Kansas  City,  bat  that 
Department  could  not  permit  him  to  accept  an  appointment  which 
^t  interfere  with  the  work  for  which  he  was  stationed  there. 
.*.  Michener  was  called  home  by  private  business  about  June  15. 
there  had  been  no  case  of  pleuro-pneumonia  among  exposed  cattle 
nearly  two  months,  and  as  a  State  veterinarian  had  been  appointed 
ook  after  local  interests,  it  was  not  considered  necessary  to  keep  an 
)cctor  constantly  stationed  at  Fulton  after  that  time.  In  the  foUow- 
letter  Dr.  Trumbower  was  directed  to  make  a  final  inspection  and 
ort  results : 

DEPARTBfBNT  OF  AaRIOULTUBB, 

BURBAU  OF  Animal  Indttstrt, 

WashingUm,  D.  C,  July  13, 1885. 

;r  :  On  receipt  of  this  you  will  please  go  at  once  to  Fulton  and  make  a  thorough 
»ection  of  all  suspected  herds  in  that  vicinity  and  report  their  condition  and  the 
lability  of  any  further  canes  of  disease.  You  will  also  note  the  time  when  the  last 
cted  animal  was  destroyed  in  any  herds  reported  upon,  and  state  if,  in  yonr  Jndg- 
it,  there  is  any  further  necessity  of  maintaining  the  reatrictions  npon  shipments 
fissouri  cattle.  Cannot  trade  go  on  as  u^ual  through  Kansas  City,  without  an  in- 
ctor  being  stationed  there  from  this  time  onward  t 
Very  respectfully, 

D.  £.  SALMON, 
Cfki^  i^  Bureau. 
)r.  M.  R.  Trumbower, 

Kansas  Cityj  Mo. 

To  this  letter  the  following  reply  was  received: 

FtTLTOK,  Mo.,  August  1,  1885. 

^       to  find  any  Airther  evidence  of  disease  among  the  cattle  here.    The  laat  af- 
*       wae  killed  April  18. 

M.  B.  TBUMBOWEB, 

l^»  D.  £.  SALMON; 


468         BEFOBT   OF   THE   COMMISSIONER   OF   AGBICUL.1UBE. 

Kearly  three  aod  one-half  mouths  having  elapsed  since  the  destractioa 
of  the  last  affected  aBimal,  it  was  now  considered  safe  to  withdraw  the 
inspector  of  the  Bureau.  The  State  veterinarian  has  since  kept  up  a 
supervision  of  this  district,  but  no  other  cases  of  pleuro-pueuiuouia 
have  developed.  The  disease  was,  therefore,  stamped  out,  and  iu  a 
very  much  shorter  time  than  most  people  considered  possible.  For  thiii 
happy  result  we  are  very  much  indebted  to  the  active  co-operation  of 
the  railroad  companies  doing  business  in  that  part  of  the  State,  aud  to 
the  vigorous  measures  adopted  aud  carried  out  by  the  citizens. 

Dr.  Trumbower's  report,  which  contains  many  facts  aud  details  nf 
work  not  mentioned  above,  will  be  published  in  full  in  the  Second  An- 
nual Eeport  of  the  Bureau  of  Animal  Industry. 

OHIO. 

There  have  been  no  animals  affected  with  pleuro-pneumonia  in  Ohio, 
according  to  the  most  authentic  information  at  our  command^  since  Se[h 
tember,  1884.  In  the  herd  of  Mr.  G.  B.  G.  Dye,  from  which  the  diaean 
was  disseminated  throughout  the  Western  States,  there  have  been  no 
cases  for  more  than  eighteen  months.  It  is  believed  that  the  contagion 
iias  been  entirely  extirpated  from  this  State,  and  that  there  will  be  no 
new  cases  of  the  disease  until  there  is  a  fresh  importatiou  of  the  eon- 
tagion.  There  have  been  appointed  in  this  State  a  board  of  catUe  oon- 
missioners  and  a  State  veterinarian,  who  have  made  frequent  innpeo- 
tions  of  the  infected  herds.  They  have  shown  a  desire  to  co-opento 
with  the  Bureau  of  Animal  Industry,  and  in  case  of  any  fresh  outbienk 
there  is  no  doubt  that  we  would  have  the  assistance  of  the  State  an- 
thorities. 

ILLINOIS. 

The  following  is  a  summary  of  a  report  made  to  the  Ghief  of  tUi 
Bureau  by  Dr.  i^.  H.  Paaren,  State  veterinarian,  under  instraotioDS  d 
the  live  stock  commission  of  Illinois :  March  2, 1885, 4oows  and  1  boll 
were  condemned  and  killed,  being  all  that  remained  of  the  Clarke  hod 
at  Geneva.    Three  cows  showed  unmistakable  signs  of  having  been 
diseased,  the  lungs  adhering  to  the  diaphragm  aud  ribs,  and  one  long 
in  each  cow  having  encysted  portions  evidently  of  very  long  standingi 
On  the  10th  of  March  the  State  veterinarian  was  called  to  the iamof 
F.  H.  Bowron,  located  directly  across  the  river  from  the  Clarke  fiun, 
near  Geneva,  and  was  shown  the  lungs  of  2  cows  that  had  died  of  a 
disease  that  was  afterwards  suspected  to  bo  contagious  pleuro-pneumc 
nia.    The  lungs  were  not  in  a  good  condition  for  examination,  bat  Uieir 
appearance  was  such  that  the  farm  was  quarantined,  there  being  kept 
upon  it  51  head  of  dairy  cows  of  native  and  mixed  breeds.    (>n  May  2 
another  visit  was  made  to  this  farm  and  a  cow  found  in  the  last         b 
of  pleuro-pneumonia.    She  was  condemned  and  killed.    Pt         n 
examination  revealed  extensive  adhesions  of  both  lungs,  wnicu  <ren; 
torn  in  removing  them  from  the  ribs  and  diaphragm.    All  except  tiic 
anterior  lobes  of  both  lungs  was  diseased,  each  lung  weighing  between 
25  and  30  pounds.    There  have  been  no  new  cases  on  this  farm  nor  iu 
Kane  County  since  that  time.    On  the  23d  of  April  the  State  veteri- 
narian condemned  and  killed  all  the  animals  on  Mr.  Bailey's  fiEurmt  near 
Peoria,  which  had  been  exposed,  with  the  exception  of  1  cow;  in  all,^ 
^lead.    This  included  3  diseased  animals.    The  remabiing  oov  HoUe- 
quently  contracted  the  disease  and  was  killed  about  two  weeks  \bM 
These  cows  included  all  the  animals  attacked  with  pleaio-pDenmuunt 
during  the  year  1885. 
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^tember  15 1  visited  the  herd  of  Mr.  John  Boyd,  of  Elmhurnt, 
e  request  of  the  State  live  stock  sanitary  commission.  I  found 
5  cows  which  had  been  isolated  because  it  was  supposed  they 
I  aifected  with  pleuro-pneumonia  in  a  mild  form.  In  two  of 
ould  find  no  evidence  of  lung  disease  by  auscultation  and  per- 

in  a  third  there  was  only  crepitation  and  slight  loss  of  reso- 
er  a  small  portion  of  the  right  lung.  In  the  two  remaining  ones 
8  greater  dullness  on  percussion  and  a  decrease  in  the  normal 
f  respiration  at  the  same  point,  but  even  with  these  there  were 
[>ositlve  indications  of  serious  lung  disease.  In  examining  the 
30WS  among  which  no  symptoms  of  disease  had  ever  been  no- 
d  animal  was  found  with  loss  of  respiratory  sounds  and  dullness 
)art  of  the  right  lung.  With  this  animal  the  signs  of  lung 
rare  more  positive  than  with  either  of  those  which  had  been 
ly  isolated.  The  animal  was  removed  from  the  herd  and  placed 
se  referred  to  above  as  suspicious  animals.  The  thiM  animal 
to  was  unthrifty,  and  was  believed  to  be  suffering  irom  tuber- 
:hough  no  positive  signs  of  this  disease  were  discovered.  The 
terwards  concluded  to  slaughter  her,  which  was  done  in  the 

of  the  Chief  of  this  Bureau  November  19.  The  post  mortem 
;hat  the  only  lesion  of  the  lungs  of  old  standing  that  could  be 
b  was  the  adhesion  of  the  posterior  portion  of  the  right  lung 
stal  pleura.    There  was  some  congestion  of  the  anterior  part  of 

with  a  number  of  collapsed  lobides,  but  no  encysted  portions 
te  a  former  serious  attack  of  lung  plague. 

time  of  my  visit,  in  September,  I  was  requested  by  the  sanitary 
on  to  take  charge  of  the  quarantine  of  this  herd,  and  was  as- 
:he  co-operation  of  the  State  authorities  to  make  this  quarantine 
It  was  believed  that  such  a  quarantine,  maintained  under 
national  and  State  laws,  would  give  better  satisfaction  to  the 
as  of  the  other  States  and  relieve  the  cattle  trade  of  Illinois 
restrictions  that  had  been  placed  upon  it.  As  it  was  nearly  a 
e  any  of  these  animals  had  shown  symptoms  of  the  acute  dis- 

as  the  evidence  of  the  lesions  at  the  time  of  the  examination 
ght,  it  was  believed  that  a  quarantine  maintained  until  a  period 
sn  months  had  elapsed  since  the  last  symptoms  were  observed 

sufficient  to  prevent  any  danger  of  future  outbreaks.  By  my 
udation  Dr.  A.  H.  Baker,  of  Chicago,  was  appointq^  to  visit 
at  short  intervals  and  examine  the  isolated  animals  in  order  to 
a  that  no  symptoms  showed  an  extension  of  the  disease  during 
the  animals  were  held  in  quarantine.  These  animals  have  all 
ig  well  since  they  have  been  under  our  supervision,  and  there 
son  to  suppose  that  there  will  be  any  ftirther  cases  of  lung 
1  this  farm.  Indeed,  the  period  of  quarantine  has  already  been 
ibly  longer  than  is  usually  required  in  such  cases.  Since  there 
instances  where  pleuro-pneumonia  has  been  disseminated  by  an 
teen  months  after  it  has  shown  symptoms  of  the  acute  disease, 
Bided  to  extend  the  period  of  quarantine  in  this  case  to  eight- 
hs after  the  last  symptoms  of  this  nature  had  been  seen. 

VIRGINIA  AND  WEST  VIRGINIA. 

18S5,  Messrs.  Timberlake  &  Maslin,  of  Middletown,  Va.,  sent 

inication  to  the  Department  of  Agriculture  stating  that  2  of 

in  a  herd  of  6  were  taken  July  1  with  an  unknown  disease 

»posed  to  be  pleuro-pneumonia,  and  they  asked  that  an  in- 
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vestigation  be  made  tx>  determine  the  nature  of  the  affection.  Di.  H. 
W.  Itowland  was  ordered  to  make  an  investigation  at  this  place.  Ob 
t  lie  18th  of  July  he  reported  that  the  animals  were  affected  withplearo- 
IMieuiiionia,  but  that  he  had  not  been  able  to  make  Skpoitinartmei' 
iiiiiination  in  order  t^  verify  his  diagnosis.  This  herd  was  afterwards 
(.xamined  by  Dr.  Eose  and  the  post  mortem  examination  showed  the  dis- 
(*ase  to  be  contagious  pleuro-pneumonia.  He  reported  that  Charles 
TTiu-desty,  a  cattle  dealer,  of  Summit  Point,  W.  Va.,  had  brought  cat- 
tU;  there  from  Chicago  and  from  Baltimore,  and  that  a  number  of  ani- 
iiials  in  the  vicinity  of  Summit  Point  showed  symptoms  of  lung  diaeaae, 
and  had  a  cough  which  resembled  that  heard  in  caseB  of  plenro-piM- 
monia.  The  attack,  however,  was  in  all  cases  very  mild,  and  the  am* 
mahs  seem  to  have  entiiely  recovered  from  it.  Several  iuapecUous  have 
since  been  made  of  the  cattle  at  Summit  Point,  W.  Va.,  and  of  thon 
at  Middletown,  Ya.,  which  were  infected  by  cattle  fi*om  Summit  Pdat, 
but  no  fturther  cases  of  the  disease  have  occurred,  and  it  is  believd 
that  the  contagion  in  that  vicinity  has  entirely  died  out  from  natozil 
canses. 

Inspeotions  made  at  Arlington,  Ya.,  in  January,  1885|  diaooveredl 
herd  affected  with  pleuro-pneumonia  at  that  place,  and  a  partial  inapaO' 
tion  of  the  herds  in  the  vicinity  of  Alexandria  and  Mount  Yenumi^ 
vealed  6  herds  which  either  contained  affected  animals  or  in  which  ika 
disease  had  recently  existed.  There  are  no  laws  in  this  State  wUflk 
enaUe  the  local  authorities  to  co-operate  with  this  Bureau  to  pieveot 
the  movement  of  diseased  or  exposed  animals  within  the  State. 

DBLAWASS. 

In  the  First  Annual  Eeport  of  the  Bureau  of  Animal  InduatiT^ 
448)  reference  was  made  to  an  outbreak  of  contagious  pleuro-pneonum 
in  Delaware.  The  State  law  bearing  upon  this  sulgeot  was  jninted  il 
ftill,  together  with  the  correspondence  between  the  OommiMJonw  d 
Agriculture  and  the  governor  of  Delaware,  arranging  the  preUmiDi' 
ries  of  a  plan  of  co-operation.  Dr.  Ward  B.  Rowland  was  appoiiitel 
State  veterinarian  by  the  governor,  and  Drs.  William  B.  Miller  and  & 
K.  Dyer,  inspectors  of  this  Bureau,  were  detailed  to  aasiat  in  maldby  a 
inspection  of  the  suspected  herds.  Our  inspectors  remained  in  the  BM 
about  teivdays  and  found  3  herds  in  which  pleuro-pneumonia  exifltadi 
and  in  these  herds  there  were  42  affected  animals.  All  these  jMHedi 
were  placed  in  quarantine  by  the  State  veterinarian  and  held  until  MlJ 
18,  when  the  appropriation  was  exhausted  and  the  animals  released.  At 
that  time  13  infected  herds  were  in  quarantine.  The  following  letttf) 
which  explains  itself^  was  addressed  by  me  to  Dr.  Rowland  in  June: 

Department  of  Agricultciue, 
BuBEAU  OF  Animal  Industky, 
Waahington,  D.  C,  June  25,  ld»& 

Sir  :  I  have  been  informed  by  the  Pennsylvania  anthorities  that  they  are  appnta* 
sive  of  the  shipment  of  cattle  of  iDfected  herds  from  Delaware  to  Pennaylvama.  In 
reference  to  this  subject  J  would  like  to  inquire  if  the  law  of  Delaware  is  raeh  ibtt 
.vou  could  be  appointed  an  iDt>pcctorof  the  Bureau  of  Animal  ludustryandattheiiBe 
time  hold  your  position  as  Y(;terinarian  of  Delaware.  lu  that  case  would  the  gov* 
cnior  be  willing  to  have  you  act  in  both  capacities,  and  would  he  anstain  yoa  infi^ 
ing  suspected  herds  in  quarantine  under  thd  State  law  until  the  meeting  of  the  ntfft 
Congress,  when  it  is  hoped  measures  will  be  adopted  for  the  aapprewioa  cf  tht  ^ 
easef  would  you  accept  an  appointment  from  this  Department  at  aaalaryeflSA 
iay  and  actual  necessary  expenses  for  the  days  on  which  yon  are  employed  at  D*9*<^ 
Jdent  work,  and  devote  a  sumcieut  part  of  the  time  to  this  work  to  MMfiy  u  well  ^ 
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D«d  as  to  tlie  extent  of  the  disease  in  your  State  t    If  this  saggettion  meets  witU 
approval,  I  would  be  glad  to  have  you  consult  with  the  governor  and  to  hear 
^  conclusion  at  an  early  day. 
Very  respectfully, 

D.  E.  SALMON, 

Chitf  of  Bureau, 
>r.  Ward  B.  Kowulnd, 

fVilmingtonj  Del, 

On  Jnly  10  Dr.  Eowland  addressed  me  a  letter  inclosing  a  oommnni- 

n  from  Governor  Stockley,  authorizing  him  to  accept  an  appoint- 

c  from  this  Bareau,  and  to  hold  the  infected  herds  in  quarantine, 

II     ing  such  action  was  without  expense  to  the  State  of  Delaware. 

ly  z^  the  appointment  was  sent  to  Dr.  Bowland  to  act  as  an  inspector 

this  Bureau,  in  accoixlauce  with  the  plan  outlined  above.    He  was 

ructed  to  put  the  infected  herds  in  strict  quarantine,  according  to 

3  State  laws,  and  prevent  any  movement  of  infected  cattle  within 

)  State^  and  especicvlly  from  Delaware  into  any  other  State ;  also  to 

:e  an  inspection  of  the  county  or  counties  infected  with  the  disease, 

d  to  report  weekly  to  this  Bureau  the  results  of  his  inspection. 

Since  his  appointment  Dr.  Eowland  has  reported  the  existence  of 

"fected  herds,  containing  184  hqad  of  cattle,  33  of  which  were  visibly 

:ed  with  pleuro  pneumonia, 
in  October,  1885,  Dr.  Eose,  an  inspector  of  this  Bureau,  was  directed 
make  an  investigation  in  regard  to  the  condition  of  the  herds  then 
Id  in  quarantine.    He  reported  that  the  animals  exposed  to  the  Con- 
xion had  been  inoculated,  and  that  the  herds  were  then  held  in  quaran- 
e.    The  herd  belonging  to  the  Lobdell  Oar  Wheel  Company  contained 
heifers  and  young  steers  which  were  inoculated  in  March.    There 
re  3  cows  not  inoculated,  belonging  to  a  neighbor,  which  gained  en- 
e  into  the  field  with  the  infected  cattle,  and  were  quarantined  with 
,   A  number  of  these  animals  had  a  cough,  which  was  most  marked 
btt  2  of  the  cows  which  had  not  been  inoculated.     The  herd  of 
i  and  Frank  McCauley  contained  19  head  of  cows  and  young  stock, 
<     :  which  weie  2  convalescent  or  chronic  cases.    This  herd  bad 

0  oeen  inoculated,  and  it  was  asserted  that  no  new  cases  had  devel- 
pd  since  the  operation  had  been  performed.  The  herd  of  George 
bite  contained  18  cows,  among  which  were  2  animals  in  the  chronic 
ige  of  the  disease.  These  animals  had  not  been  inoculated,  and  were 
Bobstantially  the  same  condition  as  the  animals  in  the  inoculated 
rds.  The  herd  of  the  Edgemoor  Iron  Company  contained  46  head 
lich  had  been  inoculated,  9  of  which  had  not  been  inoculated,  and 
convalescent  cases.    A  great  many  of  these  animals  were  coughing. 

1  of  the  acute  cases  on  this  and  the  other  farms  had  been  purdiased 
d  destroyed  by  order  of  the  governor.  The  herd  of  John  Banks 
atained  14  animals,  with  which  was  1  animal  in  the  chronic  stage  of 
3  disease.  This  herd  had  been'  inoculated,  but  the  inoculation  did 
t  "take"  in  any  of  them.  They  remained  free  from  local  lei^ions 
d  constitutional  symptoms.  Ko  new  cases  of  the  disease  have  de- 
loped  since  the  inoculation  was  practiced.  John  Boyd's  herd  consisted 
7  inoculated  animals,  of  which  1  had  been  affectecl  with  pleuropneu- 

a.    Elis  Hick's  herd  consisted  of  18  inoculated  animals  and  5  which 

been  through  the  disease.     Nicholas  Garrett  had  16  inoculated 

li    [11  which  had  been  sick.    In  regard  to  these  herds  no  fur- 

uuulars  are  given.    Some  herds  in  other  parts  of  the  State 

?e  been  infected  were  disposed  of  by  the  slaughter  of  the  sick 

w,  on  the  order  of  the  governor,  and  the  sale  of  those  in  health, 

alaaghtered  for  food.    Dr.  Eowland  believes  that  he  has  traced 
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most  of  the  outbreaks  in  Delaware  to  infected  animals  broagfat  from 
Baltimore.  It  is  to  be  noted,  however,  that  cows  are  freqnentiy  taken 
to  this  part  of  Delaware  from  Chester  aud  Lancaster  Connties,  Penn- 
sylvania, where  there  have  recently  been  affected  herds.  Dr.Bo« 
40  cows  which  had  been  driven  from  these  counties  to  Wilming  \m 
the  day  of  his  visit,  which  were  sold  there.  It  should  also  be  oh  ed 
that  the  supervision  in  none  of  these  cases  has  been  so  rigoroaH  o 
prevent  new  stock  from  being  added  to  the  herds,  or  the  conceam 
of  cases  of  the  disease  which  may  have  occurred  during  the  i  mw 
quarantine.  In  some  instances  animals  were  brought  and  ]  ed  in 
the  quarantined  herds  without  the  knowledge  of  the  State  vetei  n, 
and  it  Is  very  evident  that  cows  which  contracted  the  disease 
easily  have  been  destroyed  and  replaced  with  fresh  animals  in  onierni 
convince  the  inspector  that  no  cases  of  disease  had, occurred,  and ii 
that  way  prevent  the  extension  of  the  period  of  isolation.  This  bet  is 
also  to  be  taken  into  consideration  in  estimating  the  beneficial  effieeti 
of  the  inoculation  of  these  herds. 

NEW  JERSEY. 

The  inspections  in  this  State  have  been  kept  up  during  the  f? 
part  of  the  year,  and  a  large  number  of  herds  have  been  inspi  dJ 

co-operation  with  the  State  board  of  health,  which  has  charge  oi 
eases  of  animals  in  this  State,  infected  herds  have  been  q 
and  much  has  been  done  to  reduce  the  prevalence  of  the  ( 

PENNSYLVANIA. 

In  order  to  learn  to  what  extent  pleuro-pneumonia  is  d  b 

this  State,  two  inspectors  were  sent  there  at  different  t         u     m 
year  with  instructions  to  investigate  and  learn  if  the  dii       e  e:        » 
any  herds  that  were  not  in  charge  of  the  State  aathonuva. 
of  these  inspectors  were  able  to  find  any  cases  excent  tibt      i 
had  already  come  to  the  knowledge  of  the  State  ve      nw      .  i^' 
Rose,  who  made  the  last  inspection  in  OctobOT,  1885,  r      *     1 
the  contagion  still  existed  on  the  farms  near  West  C         r,  i 
County,  which  I  visited  in  1884.    Some  of  these  herds  uua  im    i 
lated  by  the  State  veterinariau,  but  the  disease  continued  to  < 
long  after  the  operation  was  performed.    The  herd  of  Levi  Lei    » i 
had  beeu  inoculated,  was  one  of  those  in  which  the  infectii 
tinned  to  exist.    Three  cows  purchased  since  June  have  all  o 
pleuro-pneumonia;  two  were  sick  at  the  time  of  the  visit,  ana  oik 
made  a  partial  recovery.    Mr.  Lewis  stated  that  every  m         li 
into  the  herd  developed  more  or  less  symptoms  of  the  an       !        » 
had  been  with  the  other  animals  a  certain  length  of  time,    ii;  j 
rei>orted  that  animals  have  been  sold  from  herds  in  this  oonditioD. 
herds  have  not  been  and  cannot  be  held  safely  in  qua         ne 
period  that  is  required  to  destroy  the  contagion  by  uie  i 
adopted. 

MARYLAND. 

A  thorough  inspection  of  this  State  has  not  been  mi    e.    '    tc 
inspectors  of  this  Bureau  is  now  engaged  in  this  w        ixvthe^ 
Baltimore,  but  has  only  lately  commenced,  and  consei         It 
I'ew  returns  up  to  this  time.    The  following  table  gives  a  cod         d       " 
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sent  of  the  namber  of  herds  and  animals  examined  dnrfng  tbe  year, 
tiid  tbe  number  found  affected  with  pleuro-pneaiuouia.  The  detailtj  of 
hese  iDspections  will  be  fonud  in  the  forthcoming  second  anuaal  report 
)f  tbe  Bureaa  of  Auimal  ludnBtry. 
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SUMMAliY  IN  REGARD  TO  PLEUROPNEUMONIA. 

1      danger  tTom  pleuro-pneamonia  west  of  tbe  Alleghany  MoQDtaioR 

ueen  greatly  redaeed  since  tbe  First  Aunnal  Report  of  this  Bureau 

pieseuted.  Ohio,  Illinois.aud  Misaoori  ore  nowf^  from  this  plague. 

i«h  progress  lias  been  made  in  freeing  Eentneky  from  it,  and  it  is 

I        Ted  that,  providing  the  present  quarantine  measures  can  be  kept 

!■<■  ior  a  few  mouths  longer,  the  disease  will  soon  disappear  in  this  State. 

1    e  shipment  of  caWes  and  thorough -bred  animals  from  sections  of  tbe 

t  liable  to  be  infected  has  ito  periods  of  increase  and  decline,  as  with 

branches  of  trafllc;  as  a  whole,  however,  it  has  been  increasing 

11  continue  to  increase  &om  year  to  year.     It  is  now  an  important 

;  of  the  trade  of  the  country,  and  has  reached  such  proportions  that 

H       I  ither  prohibited  nor  materially  modified  by  the  local  qnar- 

I      ji     Illations  of  the  several  States ;  and  for  the  same  reason  it  is 

Hwdibiv  to  keep  such  a  Bupervision  of  it  as  will  protect  the  West  &om 

<  intiDductioo  of  disease.     Bo  long  as  plenro-pneumonia  is  allowed  to 

Bxi      in  the  East  it  may  be  accepted  as  a  self-evident  propositoin  that 

the  vVeet  will  be  subject  to  invasions  of  it,  and  that  no  local  regulations, 

can  protect  against  them. 

,  Ab  to  the  prevalence  of  this  plague  in  the  East,  tbe  details  of  inspec- 

i  show  that  it  exists  where  it  has  been  reported  to  exist  for  ycar». 

J     1  infected  territory  has  not  been  noticeably  increased  or  diminished. 

H     <  ins     ctions  were  nndertaken  to  furnish  data  which  wonid  serve 

I     i      i;  the  measnres  and  the  expenditare  that  would  be  required  for 

urpa     n  of  the  contagion.    They  cannot  be  taken  as  showing  ac- 

t      number  of  cattle  which  have  been  affected  mth  plenro- 

Lioring  the  year,  but  simply  as  the  number  of  cases  of  disease 

u     inapeotors  saw  by  going  oooe  or  twice  over  the  territory. 
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There  were  too  many  infected  herds  for  us  to  undertake  to  keep  them 
all  under  supervision.  In  many  infected  stables  iuoculatiou  waspne- 
riced,  and  it  was  admitted  by  the  owners  that  new  animals  brought  into 
tliose  herds  would  contract  the  malady  unless  they  were  protected  by 
inoculation;  often  they  would  contract  it  in  spite  of  this  operation. 
Conversely,  it  may  be  accepted  as  beyond  controversy  that  animals 
taken  from  these  inoculated  herds  and  allowed  to  mingle  with  healthy 
ones  would  disseminate  the  contagion.  These  herds,  which  are  iufected 
but  which  do  not  contain  sick  animals,  therefore,  do  not  ap])enr  ouoor 
inspection  list ;  and  it  is  doubtful  if  their  shipment  from  State  to  State 
could  be  prevented  under  the  present  law,  which  provides  a  penalty  for 
shipping  affected  animals.  Two  breeding  herds  of  Holsteiu-Fnesiui 
cattle  have  been  affected  during  the  year,  and  other  breeding  herds 
have  been  exposed. 

The  number  of  infected  herds  in  the  Eastern  States  is  so  groat  tliat 
no  attempt  has  been  made  by  the  Bureau  to  notify  their  owners  and 
neighboring  transportation  companies  of  their  existence.  Indeed,  it 
would  have  been  impossible  to  verify  the  diagnosis  and  issue  the  noti- 
fications with  the  ])resent  limited  force  of  the  Bureau.  If  issued,  sodi 
notifications  would  be  of  no  value  unless  the  herds  were  kept  nndfir 
supervision ;  this  again  was  im])ossibie,  because  of  our  limited  finMi 
As  a  matter  of  fact  it  has  been  difficult  to  prevent  shipment  of  afEbcted 
animals  in  the  isolated  outbreaks  of  the  West  where  the  communitf 
favored  stamping  out  the  disease  and  wero  anxious  to  assist  andfiir- 
nish  information.  In  the  cities  of  the  East  the  situation  is  very  dif- 
ferent ;  the  community  is  frequently  hostile  to  interference ;  no  reliable 
information  can  be  obtained  from  neighbors;  there  arennmeroostrani- 
portation  companies  by  which  shipments  may  be  made,  and  the  ownen 
of  cattle  will  not  always  allow  inspection.  It  is  useless  to  attempt  to 
accomplish  anything  under  such  circumstances  without  power  to  make 
inspections  whether  the  owner  is  willing  or  not — and  he  generally  ia  not 
willing  if  his  cattle  are  affected — and  authority  to  enforce  such  meaioM 
as  are  necessary  to  stamp  out  the  disease  an  soon  as  found.  To  undar 
take  a  quarantine  of  infected  herds  without  adopting  measures  to  6Xti^ 
pate  the  contagion,  would  result  in  the  accumulation  of  so  many  infbcted 
herds  in  quarantine  that  no  effectual  supervision  could  be  kept  ap  with- 
out a  large  number  of  inspectors,  and  an  expense  much  greater  than 
would  be  necessary  to  stamp  out  the  disease  at  once  by  the  slaughter 
of  every  infected  animal. 

Co-operation  with  State  authorities  to  accomplish  the  prompt  extir- 
pation of  the  disease  has  not  been  practicable,  because  very  few  States 
have  laws  authorizing  co-operation  in  any  form  for  this  purpose;  aod 
none  have  sufficient  appropriations  to  justify  their  officers  in  attempting 
the  slaughter  of  all  infected  herds.  Our  efforts  in  the  East  have,  there- 
fore, been  limited  to  an  inspection  that  would  give  an  appi'oximateidett 
of  the  infected  territory,  the  number  of  infected  herds,  and  the  uamber 
of  affected  anin;als  existing  at  any  one  time. 

In  making  the  appropriation  for  the  Bureau  of  Animal  Industry  for 
the  fiscal  year  ending  June  30,  18S6,  a  clause  was  added  reading  asfid- 
h)ws:  *'And  the  Commissioner  of  Agriculture  is  hereby  authorised  to 
use  any  ])art  of  this  sum  he  umy  deem  necessary  or  expedient,  and  in 
such  manner  as  he  may  think  best,  to  prevent  the  spread  of  plaoro- 
Mueumonia,  not  to  conflict  with  existing  law."  There  waa  a  ndiod 
difference  of  opinion  as  to  whether  this  clause  oonferred  any  additional 
'•ithoi'ity  tor  the  expenditure  of  money  over  that  oontaiued  in  tfaeb^ 
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Sfay  29, 1884.  Accordingly  the  following  letter  of  inquiry  was  ad- 
jssed  to  the  First  Comptroller  of  the  Treasury  Department : 

Department  of  Agriculture, 
Bureau  op  Animal  Industry, 

Waahington,  D,  C.^June  18,  1885. 

IR :  I  would  respectfully  nsk  you  for  a  decision  as  to  the  power  conferred  upon  the 
nmissioner  of  Agriculture  by  the  following  section  of  an  net  making  appropriations 
the  Agricultural  I>partuieut  for  the  fiscal  year  ending  June  ^,  1886 : 
For  carrying  out  the  provisions  of  the  act  of  May  29, 1884,  establishing  the  Bureau 
Iniinal  Industry,  |10O,O00;  and  the  Commissioner  of  Agriculture  is  hereby  author- 
1  to  use  any  part  of  this  sum  he  may  deem  necessary  or  expedient,  and  in  such 

IB  he  may  think  best,  to  prerent  the  spread  of  pleuro-pneumonia,  not  to  con- 
V  vTibQ  existing  law/' 

kies  this  language  give  any  authority  to  the  Commissioner  of  Agriculture  in  the 
of  this  money  beyond  what  is  conferred  upon  him  in  the  actor  May,  1884  T  It 
lus  to  have  been  the  intention  of  Congress  to  allow  this  Department  to  compensate 
owners  of  such  cattle  as  it  would  be  necessary  to  destroy  in  order  to  stamp  out  the 
igerous  outbreaks  of  contagious  pleuro-pneumonia  in  the  Western  States ;  other- 
e  there  would  appear  no  reason  for  inserting  the  last  half  of  the  sentence. 
Q  this  connection  I  desire  to  call  your  attention  to  the  following  extract  from  a 
er  received  from  the  Hon.  Thomas  Sturgis,  secretary  of  the  Wyoming  Stock  Grow- 
j  elation,  dated  Cheyenne,  Wyo.,  April  24,  1885,  in  which  he  says: 
I.       iireoted  by  the  executive  committee  of  this  association  to  convey  to  you  an 

/A  of  their  deep  interest  in  the  question  of  contagious  cattle  diseases,  and 
^  mj  aiipathy  with  the  elforts  you  are  making  for  the  extinction  of  pleuro-pneumonia. 
J  writer  and  Judge  Carey  were  members  of  the  committee  which  framed  and  assisted 
lecuring  the  piiKsage  of  the  animal  industry  bill,  and  were  also  of  the  oommitteei 
past  winter,  whicb  secured  the  passage  of  the  clause  iu  the  legislative  appropria- 
1  bill  which  secured  the  furtlier  apprupriatiou  of  $100,000  and  the  extension  of  the 
irers  of  the  Commissioner,  permitting  him  to  use  it  at  his  discretion.  Noticing  that 
le  questions  have  arisen  as  to  the  power  of  the  Commissioner  to  use  any  part  of  this 
iropriation  to  pay  for  cattle  destroyed  on  account  of  disease  or  to  prevent  the  spread 
lisease,  it  was  thought  by  this  committee  that  you  might  be  glad  to  know  the  in- 
tiou  of  the  two  Committ<2e8  of  Agriculture  in  the  House  and  Senate  at  the  time  of 
nassage  of  this  last  clause,  and  that  it  was  understood  by  Congress  to  give  the 
uissioner  the  power  to  pav  for  the  above  classes  of  cattle  if  he  saw  fit,  and  the 
m^n  that  it  was  put  iu  this  form  was  because  at  that  period  of  the  session  the  laws 
both  Houses  pronibit  the  putting  of  any  addition  to  auy  appropriation  bill  which 
lot  absolutely  germane  to  the  appropriation.  The  two  houses  wished  to  give  ^is 
rer  to  the  Commissioner,  and  it  was  with  that  intention  that  the  clause  referred 
Rras  passed. 

'For  corroboration  of  this  I  take  pleasure  in  referring  you  to  General  Dibrell,  of 
messee,  and  Hon.  James  Wilson,  of  Iowa,  who  were  both  members  of  the  Honae 
Qinittee." 

in  early  reply  to  the  above  is  respectfully  requested. 
I  have  the  honor  to  be  your  obedient  servant, 

F.  C.  NE8BIT, 
Acting  CommisMionv, 
Ion.  M.  J.  Durham, 

First  ComptrolleTj  Treasury  Department. 

Below  will  be  found  the  Comptroller's  reply: 

Treasury  Department, 
First  Comptroller's  Office, 
Washington,  D.  C,  June  19,  1885. 

>IR:  In  reply  to  your  letter  of  yesterday  asking  my  construction  of  the  two  statutes 

Vrred  to  therein,  that  of  May,  1884,  and  that  of  March  3,  18^,  and  especially  those 

rt«  uf  the  act  iu  regard  to  your  ])ower8  to  use  the  money  appi-opriated  to  prevent 

B  spread  of  pleuro-iiiieuinouia,  I  would  state  that  I  have  examined  both  acts,  and  I 

liAve  that  your  power  is  as  complete  und«-r  tbt;  one  as  the  other,  and  that  the  act  of 

liIJ,  1885,  gives  you  uo  authority  or  additioual  control  over  the  fund  appropriated 

than  that  conferred  by  the  act  of  May,  1684. 

Veiy  respectfully, 

M.  J.  DUBHAM, 

Cw^troUw, ' 
«m.  Norman  J.  Colman, 

CommisHoner  of  Agriculture. 
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This  correspoDdence  is  sufficient  to  show,  withoat  ftarther 
tion,  why  no  part  of  the  appropriation  has  been  used  for  the  poi 
and  slaughter  of  infected  herds. 

INOCULATION  BY  STATE  AUTHORITIES  AND  OTHERS. 

Inoculation  has  been  practiced  to  a  considerable  extent  in '. 
N.  Y.,  by  local  practitioners,  cattle  dealers,  and  the  owners  oi  im 
herds.    In  New  York,  New  Jersey,  Pennsylvania,  Delaware,  and     ly- 
land,  it  has  been  larfi:ely  practiced  by  the  local  authorities.    Wb     liiii 
proceeding  may  have  saved  the  owners  of  infected  herds  the  1       fa 
few  animals,  and  has  possibly  rolieved  these  States  from  a  certain  an 
of  embarrassment  as  to  the  disposition  of  infected  herds,  it  most 
theless,  be  looked  upon  with  alarm  from  a  national  point  of  view.   . 
inoculated  herds  are  not  subjected  to  that  close  supervision  w       u 
necessary  to  prevent  the  sale  of  animals,  nor  is  the  period  of  qna        \ 
maintained  for  a  sufficient  time  for  all  danger  to  be  passed.    An 
which  are  mildly  affected  are  inoculated  witli  the  healthy  on 
within  three  months  after  the  last  case  of  the  disease  is  known  u 
authorities  all  quarantine  restrictions  are  removed.    It  Is  a 
certain  from  the  experience  in  Europe  and  this  country  with  i 
tion,  that  the  infection  is  maintained  in  inoculated  herds  for  a 
longer  time  than  three  inontbs,  and  that  fresh  animals  introdi 
these  herds  are  very  liable  to  contract  the  disease.    This  i)oiuc  i 
elaborated  in  the  Second  Annual  Eeport  of  the  Bureau  of  Anil    iii- 
dustr^',  and  is  referred  to  here  to  draw  attention  to  this  sonioe  ot  < 
ger  which  has  been  rapidly  increasing  in  importance  during  ' 
year. 


INVESTIGATIONS  IN  SWINE  PLAGUE. 

During  the  past  year  the  investigations  concerning  this  disei 
carried  on  without  intermission.    The  methods  adopted  were  tht 
by  the  most  advanced  investigators,  as  well  as  those  which  sugg 
themselves  to  us  directly,  and  grew  out  of  the  necessities  of  the 
At  least  twenty  animals  were  carefully  examined  in  the  earlier        « 
the  year.    In  nearly  all  instances  the  disease  had  been  commm 
from  the  sick  to  the  healthy  by  contagion,  either  at  the  exper 
station  of  the  Bureau  or  in  neighboring  herds.    Very  few  showw  i 
disease  of  the  lungs ;  in  fact  the  disease  manifested  itself  chiefly  1^ 
tensive  ulcerations  of  the  caecum  and  colon  (Plate  I).    The  anin 
gered  usually  from  one  to  three  weeks  after  the  first  appearanoe  ui 
disease,  and  in  nearly  every  case  were  killed  in  the  last  stages  to  pre 
any  poift  mortem  changes,  as  the  animals,  when  left  to  themselvt 
die  early  in  the  night  and  decomposition  sets  in  very  rapidly  ua 
the  spring  and  summer  months  in  this  climate.  . '-,  i  ■♦  t  ;■ 

It  was  our  int<)ntion  to  study  carefully  the  microbes  found  in  the  vari- 
ous exudates  of  the  serous  cavities,  especially  that  of  the  p^toneil 
cavity,  which  has  been  considered  very  virulent  by  former  obsorvA 
In  cases  of  advanced  disease,  characterized  by  extensive  uloerationsaf 
the  large  intestine,  it  was  found,  on  microscopic  examination  of  lymphatto 
glands  and  other  organs  invested  by  the  peritoneiioi,  that  ,tfie  latter 
membrane  was  covered  with  a  layer  of  lymph,  in  whidi  were  imbedded 
"arious  kinds  of  bacteria,  micrococci  of  different  sises,  slender  ai  vdl 
u^  t>)i^k  Hacilli     Cover-glasses  brought  in  contaot  witii  fhe  peritoMOB 
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miae  contained  several  forms.    Finally,  the  persistent  imparity  of 

contents  of  vacaam  tabes,  as  well  as  cnltures  made  directly  from 

serons  effusions  at  tlie  post  mortem  examination,  forced  us  to  con- 
lue  that  we  must  not  look  for  any  pure  cultures  from  this  source. 
le  inference  was  that  microbes  gained  access  to  the  closed  cavity 
rough  lesions  caused  by  the  extensive  ulcerations  of  the  large  iutes- 
le  which  always  accompanied  these  cases,  and  that  the3^  were  not 
ere  destroyed  either  because  the  system  had  been  so  debilitated  or 
e  microbes  were  capable  of  a  parasitic  existence. 
The  peritoneal  exudate  had  been  pronounced  virulent  by  Klein,  who 

nee  obtained  the  bacillus  claimed  by  him  to  be  the  cause  of  s  w  i  ne  plague. 
6  determined  to  isolate  and  study  the  different  bacteria  which  we 

old  meet  with  in  this  exudate  by  culture  and  iuoculation.  If  the 
in  the  intestine  were  due  to  a  local  multiplication  of  the  specific 
iGToue  in  the  mucous  membrane,  it  seemed  natural  to  suppose  that 
would  be  very  abundant  in  the  contents  of  the  intestinal  canal  and 
ould  find  its  way  with  the  other  bacteria  into  the  peritoneal  cavity, 
id  that,  having  become  adapted  to  the  struggle  with  animal  tissues,  it 
icht  even  outgrow  the  other  forms  in  this  situation.  At  the  same 
the  possibility  must  not  be  set  aside  that  septic  bacteria  might 

1  entrance  in  the  same  way  by  a  rapid  invasion  of  the  blood  or  lym- 
5  channc*ls  or  both,  materially  change  the  clinical  aspects  of  the 
e,  and  give  rise  to  various  apparently  inexplicable  phenomena 
lu  J  juela^.  In  two  cases  a  bacillus  was  found  in  the  peritoneal  cavity 
ade  up  of  long,  jointed  lihiir.ents,  and  probably  identical  with  the  ba- 
llus  of  malignant  oedema  (Vibrion  septique),  the  spores  of  which,  ac- 
ntling  to  Koch,  are  abundant  in  the  soil.    These  filaments  were  found 

great  abundance  upon  cover-glasses  upon  which  a  delicate  film  of 
?ritoneal  exudate  had  been  dried.  In  another  ])ig,  which  died  in  the 
ght  during  a  heavy  frost  (November  22,  1884),  and  which  was  exam- 

I  early  next  morning,  a  cover-glass  touched  to  the  peritoneal  surface 
the  liver  was  found  crowded  with  a  bacillus  in  long,  jointed  filaments, 
>  doubt  identical  with  the  preceding.  The  appearance  of  the  abdom- 
al  cavity  in  this  case,  as  indicated  in  the  notes  of  the  post  morttm, 
e  briefly  as  follows : 
Abdomen  on  o])ening  emits  a  faint  odor  not  observed  in  previous 

es.    Ulcers  of  the  mucous  membrane  of  tb(3  large  intestine  plainly 

tie  through  the  peritoneum;  peritoneum  dry,  no  serum  in  the  cav- 
f,  no  evidence  of  peritonitis.  Liver  of  a  pale  reddish  color;  on  sec- 
)n  bloodless;  c;ecum  and  colon  studded  with  ulcers,  some  covered 
1th  a  projecting  black  necrotic  mass.  Sections  of  the  liver  hardened 
alcx)hol  were  toiuid  to  contain  three  different  forms  of  microbes,  the 
icillus  found  on  the  surface  of  the  liver,  the  individual  filaments  of 
hich  were  very  long,  a  small  slender  bacillus,  and  a  micrococcus;  these 
ere  present  in  equal  numbers.  The  cover-glass  with  which  the  peri- 
neal surface  of  the  large  intestine  had  been  touched  in  close  proximity 
» the  ulcers  revealed  not  a  single  microbe  among  the  numerous  epitlie 

sells  which  had  come  away.    Thus  the  invasion  of  the  bacillus  was 

*  uoubt  by  way  of  the  bile  ducts  in  this  case.    The  presence  of  6U(;h 

aombers  of 'microbes  in  the  liver  tissue  can  hardly  be  accounted 

[fy     post  mortein  growth  in  this  instance.    In  blood  collected  from 
0  and  examined  unstained,  this  same  bacillus  wais  found,  the 

lie  and  almost  disintegrated. 
10     made  of  one  of  the  ulcers,  the  mucous  membrane  was  found 
thruwu  off,  as  well  as  a  portion  of  the  submucous  connective 
The  muscular  layer  was  replaced  by  an  inflammatory  inflltra- 
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:  >  tion  of  cells  and  enormously  thickened,  so  that  the  line  of  flit 

4  i  in  the  submucosa  was  pnshed  forward  into  the  lamen  of  the  t 

formed  two  sides  of  a  cone  (the  apex  of  which  had  sloughed  a 
I  tween  the  mass  of  infiltrated  cells.    Various  kinds  of  bacte 

I  .  found  in  this  inflammatory  tissue,  but  towards  and  beneath 

toneuiu  were  coloniesof  micrococci  occupying  intervals  between 

aDd  layer  spaces  probably  lymphatic.    This  case  is  cited  simp)> 

, .  out  what  may  be  found  in  a  case  of  advanced  swine  plague  in  iv 

lesions  are  concentrated  in  the  large  intestine  chiefly,  and  tl 
:  i  mostly  intact.    It  indicates  somewhat  the  difficulties  in  the ' 

time  that  must  be  consumed  before  any  trustworthy  results 
>  tained,  and  the  caution  that  must  necessarily  l>e  exercised  in  a 

:.  a  conclusion. 

In  endeavoring  to  carry  out  the  plan  of  isolating  and  cuUivEi 
j:  bacteria  found  in  swine  plague,  the  work  was  retarided  by  the  < 

'  of  keeping  on  hand  cases  of  swine  plague  contracted  in  the  natn 

and  by  the  heat  of  summer  which  completely  interfered  with 
nary  nutritive  gelatine  cultures.  Finally  a  si)ecial  "  ix)ld  box" 
structed  in  connection  with  the  cold-air  chamber  of  an  ordinary 
rator,  and  thickly  padded  with  felt.  The  air  within  this  boxi 
munication  with  that  of  the  refrigerator  by  an  upper  and  lo^ 
remained  about  10^  F.  below  the  temperature  of  the  laboratoi 
for  several  months  rarely  fell  below  90^  F.  at  night.  Plate-cult 
tube-cultures  were  ke[*t  in  this  box,  and  only  removed  for  pui 
examination  and  inoculation.  In  this  way  only  were  we  able  1 
gelatine  after  losing  many  plates  upon  which  hours  had  been  c 
day  previous. 

Perplexed  by  contradictory  results  and  failing  to  obtain  any 
nio  germ  by  isolating  the  different  forms  found  in  the  peritoneal 
the  discovery  of  a  fine  bacillus  in  Germany  causing  a  disease 
which  was  regarded  as  identical  with  swine  plague  in  Englanc 
United  States  aroused  our  atteution.  The  bacillus,  of  exo^dii 
size,  was  descrihe<l  as  being  present  in  large  numbers  in  the  S|j 
other  organs  of  diseased  pigs,  and  that  the  (lisease  could  be  atoi 
mined  by  exainiiiiii<;'  jjortions  of  the  spleiMi,  dried  oncover-gl; 
this  bacilhis  iiad  never  been  seen  by  us  we  decided  to  examine  ii 
very  carefully  in  order  to  determine  its  presence  or  absence. 

The  disease  having  for  the  moment  died  out  at  the  experimc 
tion,  our  attention  was  directed  to  an  outbreak  in  Salem  Goui 
Jersey,  where  it  had  assumed  quite  extensive  proportions.  Tf 
animals  weie  killed.  In  both,  the  large  intestine  was  extensiv< 
ated,  the  lungs  ]):ntially  hepatized,  and  the  large  serous  cavil 
with  effusion.  •  Without  going  into  details,  we  need  but  to  stat 
numerous  cover-glass  i)rei)aratious  of  the  spleen  the  fine  baci 
absent;  cover-glass  preparations  of  lung  tissue  and  of  the  ser 
sions  equally  negative. 

In  regard  to  the  cultures  made  in  gelatine  tubes,  the  resolts 
differ  from  those  obtained  heretofore.  In  three  cultures  of  the 
one  animal  nothing  grew;  in  one  from  the  other  animal,  three 
colonies  appeared.  Several  cultures  from  the  sameanimsd  wew 
negative.  From  the  si)leen  of  the  first,  three  different  micro! 
isolated — two  Tuierocoeeii  and  a  bacterium.  In  cultures  i^ra  hi 
vserous  exudates,  several  other  forms  wen*  isolated.  In  all,  !!▼€ 
from  these  two  animals  were  studied  (4  micrococci  and  1  bacterii 
oculationsof  each  into  two  mice  and  two  pigs  failed  to  proda 
ease  witu  the  exceptions  mentioned  below.    The  ooltorea  in 
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>roved  that  both  in  the  blood  and  in  the  spleen  these  bacteria  were  very 
few  in  number,  so  that  they  conld  not  be  detected  in  cover- glass  prepara- 
ions.  We  were  fully  satisfied  that  the  fine  bacillus  claimed  to  be  the 
iause  of  the  disease  in  France  and  Germany  was  not  present. 

Anticipating  somewhat  the  conclusions  which  we  arrived  at  later  con- 
cerning the  real  cause  of  this  puzzling  disease,  we  must  say,  at  tlnK 
joint,  that  we  no  longer  consider  a  micrococcus  as  the  cause  of  all  out- 
)reaks  of  the  disease  known  as  swine  plague.  The  First  Annual  Eeport 
)f  the  Bureau  mentions  the  death  of  three  pigs  from  inoculation  with  a 
nicrococcus.  This  micrococcus  is  easily  distinguished  by  its  peculiar 
^wth  on  gelatine,  which  it  rapidly  liquefies.  Since  that  time  it  was  not 
bund  excepting  in  one  of  the  two  cases  just  described.  The  inocula- 
:ions  with  this  produced  a  rise  of  temperature  within  ten  days  in  the 
TWO  animals  which  subsided  a  few  days  after.  One  of  the  animals  was 
dlled  about  seventeen  days  after  inoculation.  The  lungs  were  found 
extensively  hepatized.  The  presence  of  numerous  lung  worms  left  us 
n  doubt  as  to  the  cause  of  this  hepatization.  Tubes  inoculated  from 
■he  spleen  and  blood  remained  sterile.  The  second  animal  died  of  swine 
)lague  one  month  after  inoculation.  The  results  which  we  obtained 
at^  on  with  another  microbe  lead  us  to  suspect  that  this  was  a  case 
iioduced  by  natural  infection.  Whether  this  micrococcus  is  a  septic 
>rganism  or  one  which  is  the  cause  of  a  definite  disease  in  pigs  cannot 
)e  answered  at  present. 

The  attention  aroused  abroad  by  Pasteur's  vaccine  as  a  protective 
Dst  the  disease  known  as  rouget  in  France  and  Eothlaufiu  Germany, 
there  regarded  as  identical  with  the  disease  prevailing  in  our  own 
)ountry,  led  us  to  examine  carefully  two  tubes  of  vaccine  known,  re- 
ipectively,  as  first  and  second  vaccine,  which  were  kindly  sent  to  us  by 
hrof.  A.  Liautard,  of  New  York,  and  which  he  had  received  directly 
*tom  Pasteur's  laboratory.  We  were  surprised  to  find  that  the  microbe 
n  the  vaccine  was  identical  with  that  described  by  German  investiga- 
tors as  being  the  cause  of  the  disease  in  Germany.  This  microbe  was 
dthout  doubt  a  bacillus,  exceedingly  small,  to  be  sure,  but  not  at  all 
lecalling  the  microbe  originally  described  by  Pasteur  and  Thuillier  as 
laving  the  form  of  a  figure  of  eight.  We  shall  later  state  our  reasons 
:br  supposing  that  tbe  microbe  first  discovered  by  Thuillier,  and  the  one 
low  cultivated  as  a  vaccine  in  Pasteur's  laboratory  are  two  entirely  dif- 
ferent microbes  and  the  cause  of  two  distinct  diseases.  In  the  follow - 
ng  chapter  the  results  of  our  experiments  with  the  vaccine  are  given 
in  detail,  and  from  them  it  will  be  seen  that  it  does  not  prevent  swine 
plague,  for  the  simple  reason  that  the  vaccine  of  one  disease  cannot  pro- 
tect against  another. 

AN  EXAMINATION   OF  PASTEUR'S  VACCINE  FOR  ROITOET. 

On  October  16  a  tube  was  received  at  the  laboratory  containing  about 
io^  of  Pasteur's  vaccine  for  rouget,  the  European  swine  plague.    The 
solor  of  the  liquid,  which  was  faintly  turbid,  was  of  a  light  n^dish  yel- 
low.    A  rubber  cork  securely  closed  the  mouth  of  the  tube.    On  drying 
minute  portions  on  cover  glasses  for  the  purpose  of  examining  the  kind 
if  microbe  it  contained,  tbe  culture  liquid  was  found  to  contain  a  con- 
•able  proiiortioa  of  solid  matter  which  formed  a  thick  layer  on  the 
er^fi^lass  and  did  not  adhere  firmly  during  the  operation  of  staining 
hing.    This  residue  is  in  all  probability  peptone,  as  there  is  no 
icipiuition  on  boiling.    Judging  from  the  amount  of  residue  the  Cttlt- 
e  liquid  contained  at  least  2  per  cent. 
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When  btained  in  methyl-violet,  prepared  by  adding  a  di-op  of  au  aleo 
holic  solution  to  a  wat<*.h  glass  of  distilled  water,  and  examined  witha^ 
homogeneous  objective,  the  mierol)es  appeared  as  bacilli  in  the  form  of 
veiy  slender  filaments  which  assumed  various  cnr\'es,  loops,  and  broken 
lines.  As  the  manner  in  whieb  the  vaccine  had  been  put  up  did  not 
seem  to  guarantee  the  absolute  purity  of  the  culture,  a  number  of  ptote- 
cultures  were  made  whence  to  obtain  pure  cultures.  Two  days  later  a 
lew  scattered  colonies  appeared  in  the  form  of  a  rosette  of  dub-shaped 
elements;  these  were  small  bacteria.  On  the  following  day  alar^ 
number  of  very  small  round  colonies  could  be  discerned  with  a  magni- 
fication of  about  60  diameters.  These  were  no  doubt  the  fine  bacillL  A 
greenish  film  began  to  encroach  upon  the  plates  and  liquely  the  gela- 
tine. A  microbe  was  described  by  Schiitz  as  being  in  the  vaccine  utted 
in  Baden  which  produced  the  same  greenish  coloration.  Five  days  afler 
the  plates  had  been  prepared  the  colonies  could  notyetbedistingnish^ 
with  the  naked  eye.  Under  a  1-inch  objective  they  appeared  as  large 
a^  pin's  heads.  To  avoid  total  loss  of  the  plates  by  the  encroachment 
of  the  chromogenous,  putrefactive  microbe,  a  spot  was  selected  ander 
a  dissecting  microscope  free  from  colonies  of  what  were  supposed  to  be 
contaminating  bacteria ;  a  minute  portion  of  the  gelatine  layer  contain- 
ing a  number  of  bar^^ly  visible  colonies  was  dug  up  and  transferred  to 
lO*^*'  of  beef  broth  with  1  i»er  ct^nt.  peptone.  On  the  23d,  two  days  after 
ii)o<*>uhitiou,  a  faint  opalescence  was  observed  in  both  tubes,  which;  on 
shaking,  was  resolved  for  the  moment  into  delicate  rolling  clouds.  There 
was  no  membrane  or  deposit.  From  another  plate,  a  tube  culture  in  na- 
tritive  gelatine  and  one  in  beef  broth  with  peptone  were  made  in  die 
same  way.  In  three  days  the  liquid  culture  x^rest^kuted  the  same  appear- 
ance as  those  made  from  the  other  plate.  Films,  dried  on  oover-ghMeB, 
and  stained  for  half  a  minute,  contained  the  same  bacilli  as  l^ose  fimnd 
originally  in  Pasteur's  liquid  vaccine.  The  track  of  the  platinum  win 
in  the  tube  of  gelatine  became  opaque  in  a  few  days.  A  row  of  dosd- 
like  masses  began  to  spread  from  it  as  a  center  and  appeared  as  if  strong 
on  the  needle  track  which  was  now  very  faintly  discernable.  (Plate  u. 
Fig.  G.)  These  clouds  were  fringed  at  the  edges,  and  when  approaching 
ODC  another  the  entire  growth  presented  the  appearance  <rf  a  minate 
test-tul>e  brush*  forced  down  into  the  transparent  gelatine.  We  ware, 
therefore;  led  to  conclude  from  microscopical  and  culture  appearanoei 
that  the  microbe  of  Pasteui^s  vaccine  was  not  a  flgnre-of-eight  formii 
he  himself  described,  but  a  bacillus  not  to  be  mistaken  for  amioroooocnSi 
(a)  Inoculation  loith  the  first  vaccvie^  in  mioe. — It  had  been  experiment- 
ally <letern)ined  by  LoeMer  that  the  bacillus  of  rooget  resembles  very 
closely  the  bacillus  which  produces  septicaemia  in  mice,  in  miorosoopic 
appearances,  in  its  mode  of  growth  in  gelatine  as  well  as  in  its  behavior 
towards  the  white  blood  corpuscles  in  the  body  of  the  infected  animal 
If  the  bacillus  of  Pasteur's  vaccine  is  identical  with  the  baciUiisof 
rouget  in  Germany,  and  not  too  attenuated,  it  should  produce  septice- 
mia in  mice.  On  October  17,  three  mice  were  inocolated  liy  ioj^ctMf  *^ 
beneath  the  skin  of  the  back  of  two  5  drops,  of  the  third  10  drops  of  tto 
viiccine ;  they  were  kept  in  a  large  glass  bell-jar  covered  with  a  sheet 
of  tin  perforated  with  large  holes  over  its  entire  sarfoce,  and  sappUed 
abundantly  with  food  and  water.  To  avoid  pain  they  were  invanaUT 
chloroformed  before  inoculation.  October  20,  one  moose  WM  plainlyilli 
t  moved  with  difficulty,  had  a  staring  coat  and  soffosed,  pwtiy  fltonij 

Within  a  few  days  a  book  ou  rongct  (Lvdtiii  u.  Schottelius  Der  Bothfrnfffd^SduMi 
«as  received  in  which  the  term  ^*  test-tube  brash  "  is  also  osed  in  deaonbiDf  tiwi^ 
«oro.noA  r^^  the  gelatine  culture. 
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)8.  It  was  foand  dead  the  next  momiDg,  or  about  four  days  after  in- 
ilation.  Portions  of  the  spleen,  liver,  and  blood  from  the  heart  were 
>bed  on  cover-glasses,  dried  and  stained  for  half  a  minute  in  an  aque- 
j  solution  of  methyl-violet.  Two  cultures,  one  in  gelatine  and  one  in 
?f-broth  peptone,  had  been  previously  made.  On  the  three  cover- 
sses  very  fine  bacilli  were  found  quite  abundantly,  some  free  and 
oe  within  white  blood  corpuscles  (Plate  II,  Fig.  5).  In  one  cell,  at 
St  thirty  could  be  counted.  The  presence  of  large  numbers  of  bacilli 
^hite  blood  corpuscles  from  the  spleen  of  mice  in  which  septicaemia 
i  been  produced  by  the  injection  of  putrid  blood  was  pointed  out  as 
back  as  1878  by  Koch,  and  lately  confirmed  by  Loffler  and  Schutz, 
mice  inoculated  with  the  virus  of  rouget.  The  culture  in  gelatine  of 
•od  from  the  heart  assumed  precisely  the  same  appearance  as  did  the 
tare  from  the  gelatine  plates.  The  liquid  culture  proved  to  be  made 
entirely  of  the  fine  bacilli,  while  its  microscopic  appearance  coin- 
ed with  the  liquid  cultures  from  the  gelatine  plates.  October  24,  an- 
ler  mouse  showed  symptoms  of  illness.  The  eyes  were  slightly  suf- 
,d,  the  coat  staring,  and  the  respiration  labored.  It  lived  through 
>  next  day,  but  was  found  dead  on  the  morning  of  the  26th,  nine  days 
er  inoculation.  In  the  liver  and  blood  a  moderate  number  of  bacilli 
re  found;  in  cover- glasses  of  the  spleen  they  were  not  observed.  A 
ture  of  blood  from  the  heart  in  beef-broth  peptone  contained,  two  days 
er,  a  pure  culture  of  the  slender  bacilli.  The  third  mouse  remained 
IL  Inoculations  with  the  pure  cultures  of  the  vaccine  were  not  at- 
apted  for  want  of  time.  The  above  illustrates  very  clearly  how  in 
lain  cases  pure  cultures  may  be  obtained  from  impure  mixtures  by 
iply  inoculating  with  the  mixture  an  animal  susceptible  to  one  of  the 
ms  only. 

rhe  foregoing  experiments  seemed  to  us  sufficient  proof  that  the  mice 
1  died  from  a  multiplication  in  the  various  organs  of  the  bacillus 
lud  in  Pasteur's  vaccine.  We  were  also  convinced  that  the  bacillus 
itivated  as  a  vaccine  in  France  was  identical  with  the  bacillus  re- 
rded  as  the  cause  of  rouget  in  Germany. 

b)   Vaccination  of  pigs, — October  16,  pigs  78  and  94  were  inoculated, 

3h  with  five  drops  of  the  first  vaccine,  one-half  into  each  thigh ;  Uos. 

and  95  received  in  the  same  manner  about  2^  each  of  the  same  vac- 

).     Pig  78  died  October  20.     Having  a  black  skin  discolorations 

ixld  not  be  made  out.    In  the  peritoneal  cavity  a  very  large  quantity 

coagulable,  straw-colored  lymph  was  found ;  a  fibrinous  exudate  cov- 

»d  the  coils  of  the  large  intestine  and  lumps  of  the  same  lay  loose  in 

Pi  cavity  5  the  peritoneum  itself  was  pale.    The  liver  was  of  a  pale 

sb  color  and  almost  bloodless,  the  lobules  standing  out  very  distinct. 

fibrinous  exudate  matted  the  different  lobes  together.    Lungs  of  a 

sy  color,  slightly  congested,  some  serum  in  the  pleural  sacs  as  well  as 

the  pericardial  cavity.    Eight  heart  distended  by  a  clot,  left  empty. 

L  the  stomach  an  intensely  red  i)atch  was  found  near  the  pylorus  cov- 

i     with  a  whitish  mucous  layer,  readily  removed.    The  intestines  ap- 

ently  healthy.    The  inguinal  glands  of  one  side  were  considerably 

3ned.    In  order  to  see  how  far  the  inoculation  with  a  few  drops  of 

vaccine  was  accountable  for  death,  cover-glasses  upon  which  bits  of 

spleen  and  liver  had  been  rubbed  and  others  upon  which  blood  and 

im  from  the  peritoneal  cavity  had  been  dried  were  examined,  but 

contained  no  bacteria  of  any  kind.    Cultures  in  gelatine  tubes 

prepared  with  a  platinum  loop  from  the  peritoneal,  pericardial, 

olenral  effusions  from  the  cut  smface  of  spleen  and  blood  from  the 

.    A  portion  of  the  spleen  was  dropped  into  a  liquid  coltore  at 

aiAO— '85. 
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the  saDie  time.  A  pipette  was  filled  with  the  peritoneal  efi\isioii  andone 
with  blood.  On  the  following;  day  two  tubes,  one  of  meat  broth,  the 
other  of  meat  broth  with  ])eptone,  i-eceived  eiicli  «eveml  drops  of  the 
peritoneal  exndate  iVom  a  pipette.  Two  additional  tubes  were  inocu 
lated  with  a  platinum  loop  from  the  pii)ette  containing  blood  from  the 
heart. 

All  of  the  above  eiilturos  remained  sterile  excelling  the  two  liquid 
cultures  of  the  blood  and  the  ^jelatine  tube  containing  a  portion  of  the 
si)leen.  Both  the  former  became  faintly  clouded  on  the  second  day 
after  inoculati<m,  and  were  found  pure  cultures  of  the  bacillus  found  in 
the  vaccine.  It  is  ])robable  that  they  had  multiplied  in  the  jripctteover 
night  and  made  infection  i)Ossible,  as  their  number  in  the  blood  must 
have  been  very  small. 

In  about  two  weeks  after  inoculation  a  faint,  cloudlike  growth  from 
the  bit  of  spleen,  which  was  about  the  size  of  a  split  pea, downward 
into  the  gelatine  could  be  easily  seen.  When  the  bit  of  spleen  was  re- 
moved a  week  later  and  rnbbecl  on  cover-glasses,  exquisite  prcpanitions 
of  the  ronget  bacillus  were  obtained.  Masses  of  filaments  could  te 
seen  interlacing  with  one  anotJier  in  all  directions.  Most  of  the  fila- 
ments were  of  considerable  h»ngth  (20  to  DO  micro  millimeters).  The  in- 
jected bacilli  had  thus  penetrat(^d  the  system  quite  thoroughly,  thongh 
present  at  any  ijlace  in  but  small  numbers. 

The  three  lemaining  pigs  which  had  been  vaccinated  axjpeared undis- 
turbed by  the  operation.  The  temperature  chart  is  given  on  page484iD 
connection  with  the  second  vaccination. 

A  tube  of  the  second  va(!cine  was  received  at  the  laboratory  on  Octo- 
ber 2*J.  It  renu\ined  unopened  in  a  cool  box  at  a  temperature  of  60^10  65® 
r.,  until  October  2S,  wjien  a  portion  was  used  for  the  second  ^vaccina- 
tion of  pigs,  another  for  the  inoculation  of  mice,  and  a  third  for  micro- 
scopical examination  and  cultivation.  In  general  appearance,  color,aod 
consistency  the  liquid  resembled  tlu*  first  vaccine  closely.  On  reroovin{: 
the  rubber  stopper  there  was  a  sudd(Mi  outnish  of  air,*  which  scattered 
a  portion  of  the  liquid  as  a  fine  spray.  At  the  same  time  minute  air- 
bubbles  rose  to  the  surface  of  the  liquid  forming  a  delicate,  white  foamv 
layer. 

Portions  were  innnediately  drie<l  on  covers  and  stained  in  auaqueons 
solution  of  methyl-violet,  [examined  with  a  Zeiss  -j^^homog.  Oc.  2,  tiro 
kimls  of  bacilli  were  found.  ( Plate  1 1,  Fig.  4.)  Largo  ones  with  rounded 
extremities  from  2.5  to  1  micromillimeters  long  and  about  .7  tticromil- 
limeters  broad,  a  few  in  chains  of  two  to  four,  the  majority  isolated. 
Some  failed  to  stain  deeply,  probably  because  dead.  The  other  baclHi 
resembled  closely  those  found  in  the  first  vaccine.  They  occurred  in 
slender  filaments,  either  (rurved  or  angled.  Some  of  the  filaments  werft 
plaiuly  Jointed,  the  segments  measuring  not  more  than  ftom  ItolM 
micromillimeters  in  length ;  a  few  isolated  bacilli  were  of  the  same 
length  as  the  segments  of  the  longer  filaments. 

Plate  (jultures  were  at  the  same  time  ])repared  by  adding  two  drops 
of  the  vaccine  liquid  to  10"*  of  beef  broth  ))eptone  and  mixing  oM 
drop  of  this  dilution  with  10"'  of  luitritive  gelatine,  which  was  spread 
on  two  jdates.  At  tiie  same  time  two  additional  plates  were  prepared 
by  adding  merely  a  platiiuim  loop  of  the  dilution  to  10'''^  of  the  gelatlM' 
Though  examined  from  time  to  time  for  nearly  a  week  no  colonics  of  tte 
bacillus  could  be  detccti'd.  Hut  this  was  easily  explained  when  tW 
tube,  which  foiled  the  dilution  for  the  plate  cultures,  was ibanditillK 
after  four  or  five  days,    it  seemed  as  if  the  microbes  were  dew;  W 

iprcrp  ii>  vTPiW  fj^  the  sw^Ul  Imcillus.   On  October  3X  two  additional  **• 
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•e^  w^ro  prepared  by  adding  to  each  about  font  drops  of  the  vaccine, 
hicb,  after  exposure,  had  been  kept  in  a  refrigerator.  On  the  third 
ly  one  inilture  x\'as  faintly  clouded  and  found  to  contain  the  delicate 
irilli :  the  other  tube  remained  clear.    The  great  majority  of  tbe  bacilli 

tlio  vaccine  were  evidently  incapable  of  multiplying.  Thattliecult- 
:<»  liquid  was  not  at  fault  was  afterwards  proved  by  inoculating  the 
ihos  which  had  reiuainod  Kterile  with  pure  cultures  of  the  first  vaccine, 
n  abundant  growth  was  ol)served  in  two  days. 

[n)  luacvlatuiu  of  m  ice. — On  October  L\S  two  mice  were  inoculated,  each 
irh  i»no  ilrop  of  the  second  vaccine,  tiiree  with  three  dro])s  each,  and 
IP  ^vitb  four  drops.  The  mouse  inoculated  with  the  first  vaccine  and 
ill  well  received  about  two  drops.  October  .51  one  of  the  mice  inocu- 
tofl  Avith  three  drops  was  found  dead.  Limbs  partly  flexed,  eyes  halt" 
osed.  The  organs  were  nornjal  in  a]>pearance,  excepting  the  lungs, 
bii-li  were  intensely  congested.  Cov(»r-glass  preparations  from  the 
ver,  sj)leen,  blood  from  the  heart  and  lungs  contained  no  bacteria;  a 
ont  broth  peptone  and  a  gelatine  culture  inoculated  with  blood  from  the 
part  renr.uiiefl  sterile.  In  this  case  death  could  not  have  been  c.nised 
V  the  inoculation.  On  November  4,  one  week  alter  inoculation  witli 
iree  ilroi)sol"  the  vaccine,  a  second  mouse  died, alter  having  shown  signs 
:*  illness  for  a  day  or  t  wo  ])revious.  It  was  found  with  limbs  Hexed,  as  in 
tting.  but  it  had  fallen  forwards  on  its  head  from  a  piece  of  bi^ead  on 
hicb  it  had  been  sitting.  The  back  was  arched,  the  eyes  closed  with 
iglit  secretion.  On  removing  the  skin  of  the  abdomen  a  few  red  patches 
ere  found  on  its  under  surface.  There  was  a  collection  of  serum  in  the 
►Id  of  the  groin  on  each  side  where  the  lymphatic  glands  stood  out 
rominent.  There  was  some  serum  in  the  peritoneal  cavity ;  the  spleen 
as  dark  and  tumefied,  the  liver  quite  dark,  kidneys  pale.  On  section 
le  cortex  was  paler  than  the  medulla ;  through  both  regions  small  rami- 
?ationsof  a  dark  red  color  extended ;  lungs  normal.  Cover  glass  ])rep- 
rations  revealed  the  minute  bacilli  in  the  blood  from  the  heart,  in  the 
ngs,  spleen,  liver,  and  kidneys.  Their  number  in  all  organs,  except- 
le  in  blood  from  the  heart,  was  enormous.  In  the  lungs,  liver,  and 
>Yeen  large  pale  cells  were  found  in  large  numbers  gorged  with  the 

:illi.  (Plate  II,  Fig.  5.)  Small  cells  were  also  observed  in  which  the 
ained  bacilli  were  so  numerous  as  to  give  the  cell  a  deeply  stained, 
iticnlated  appearance.  A  gelatine  and  a  liquid  culture  were  prepared 
f  snipping  away  the  apex  of  the  heart  with  flamed  s(nssors  and  trans- 
ning  some  blood  with  a  platinum  wire.  These  tubes,  strange  enough, 
(mained  sterile.  The  remaining  mice  showed  no  signs  of  disease, 
hese  experiments  go  far  to  demonstrate  the  identity  of  the  pathogenic 
icilli  in  both  vaccines.  The  large  bacillus  may  have  been  some  harm- 
ss  microbe,  the  introduction  of  which  into  the  culture  took  place  no 
3ubt  when  the  tubes  were  originally  filled  with  the  vaccine  liquid. 
We  infer  from  the  culture  and  inoculation  experiments  that  the  second 
iccine  was  as  weak  as  the  first,  probably  much  weaker.  The  bacilli 
r  the  first  vaccine  developed  abundantly  on  gelatine  plates,  while  those 
r  the  second  did  not.  The  latter  failed  in  two  out  of  three  cases  to 
row  in  liquid  media,  while  the  former  readily  grew  in  all  inoculated 
ib^s.    Their  behavior  towards  the  mice  agrees  with  these  determina- 

»n8.    The  efficiency  of  the  vaccination,  which  depends  on  the  quality 

the  second  as  well  as  that  of  the  first  vaccine,  is  much  impaired  when 

Strength  and  vitality  of  the  i)reparations  cannot  be  relied  on.    It  is 

I  that  there  is  much  time  lost  in  importing  the  vaccine  from  Paris 

M  both  vaccines  were  subjected  to  the  same  conditions,  the  great 

nation  of  the  second  vaccine  in  comparison  with  the  first  must  be 
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ascribed  to  a  failure  in  preparation.  In  fact,  it  is  reasonable  to  antici- 
pate tbat  the  time  lost  in  importing  the  vaccine  would  be  a  seriooB  ob- 
stacle to  its  application  in  this  country,  even  if  it  could  be  shown,  which 
is  by  no  means  ]>roved,  that  the  same  disease  existed  here,  as  long  as 
the  present  methods  of  keeping  the  vaccine  remain  in  use. 

(h)  Vaccination  of  pigs. — The  yaccination  was  undertaken  October  28, 
twelve  days  after  the  first  vaccination.  Pigs  Nos.  76, 94,  and  95,  whidi 
had  received  the  first  vaccine,  were  inoculated  by  a  hypodermic  iDJectJon 
of  about  two  and  a  half  drops,  which  is  the  prescribed  do^e.  In  aildi* 
tion  to  these,  two  other  pigs,  Nos.  103  and  104,  received  each  abont  2" 
of  the  same  vaccine,  one  half  into  each  thigh.  Our  object  was  to  pro- 
duce the  disease,  if  possible,  by  a  large  dose,  and  compare  it  with  the 
disease  prevalent  here.  Kone  of  the  animals  became  sick,  however. 
The  following  table  gives  the  temperature  of  each  vaccinated  pig  fiom 
the  day  of  the  first  vaccination  to  November  6: 

FIRST  VACCINATION,  OCTOBEB  16. 


Dftte. 


October  16. 
October  17., 
October  19.. 
October  20., 
October  21. 
October  22. 
October  23., 
October  25. 
October  26.. 
October  27., 
October  28., 


No.  76. 


OF. 

103 

103i 

lUL'i 

103i 

103i 

1031 

104i 

102 

102| 

io4 

103 


Ka78. 


OF. 
102i 
102 
102i 
Died. 


NaM. 


OF. 
1044 
1044 
103i 
104 
1031 
1084 
103 
102| 
103| 
104 
1031 


N0.9S. 


108 

1021 

103} 

103i 

lOSi 

1024 

103 

108 

1081 

103 

lOH 


If o.  108. 


OF, 


1044 


Ho.  IN. 


v. 


m 


SECOND  VACCINATION,  OCTOBER  28. 


October  29.. 
October  31.. 
November  2 
November  5 
November  6 


103 

1034 

103 

102 

1024 


103 

]03{ 

103 

1024 

103{ 


lost 

103 

1034 

108 

103| 


m 

iSI 

in 


One  week  after  the  second  vaccination  these  pigs  were  penned  with 
two  others  which  were  affected  with  v:wine  league  of  a  very  severe  typ6. 
These  animals  had  been  obtained  from  a  t>'ace  several  miles  from  the 
experimental  station  on  November  4,  as  uo  cases  of  swine  plagaehsd 
been  kept  at  the  station  since  the  suiiiiner  of  the  same  year.  Onerf 
these  pigs.  No.  105,  died  on  the  sam(^  day,  the  other.  No.  106,  died  in 
the  night  between  the  Gth  and  7th.  The  contact  of  the  healthy  with 
the  diseased  did  not  extend  over  a  period  uf  more  than  two  days  there- 
fore. 

The  history  of  these  vaccinated  animals  is  briefly  as  follows:  On  the 
morning  of  November  15,  pigs  Nos.  95  and  103  were  found  dead.  The 
former  had  been  twice  vaccinated,  receiving  about  2^  of  the  first  vac- 
cine (at  least  ten  times  the  proper  dose)  and  about  three  drops  of  the 
second.    l*ig  No.  103  had  received  about  2^«  of  the  second  vaodne  only 

also  about  ten  times  the  prescribed  dose).  Post  mortem  at  2  pi  m>i 
»:eniperature  of  the  night  previous  and  day  40°  to  50^^  F.  There  was  no 
iistinct  discoloration  of  the  skin  noticeable.  The  superficial  lymphatic 
dflands  of  the  groin  were  tumefied  and  reddened.    On  opening  ttieab- 

iomen  the  small  intestines  were  found  studded  with  whitish  exone- 
jences,  caused  by  the  attachment  of  echinorhynchi.    Delicate  fltonMBte 

5tretche<i  across  the  coils  of  intestine  and  ^ome  serous  eAisiOD  indi- 


UITREAU    OF   ANIMAL    INDUSTRY.  485 

ated  slight  peritonitis.  Mesenteric  glands  enlarged  and  congested, 
Qesenteric  vessels  dark,  gorged  with  blood;  lungs  and  heart  evidently 
Qtact ;  the  bronchi  contained  a  few  lung  worms  ;  spleen  and  liver  not 
loticeably  changed.  In  examining  the  intestinal  tract  a  large  area  of 
be  mucous  membrane  of  the  stomach  was  intensely  reddened,  some 
>lace8  ot  a  bright  scarlet,  others  duller.  The  ileum  was  congested ;  no 
ilcerations  visible.  The  caecum  and  large  intestine  were  intensely  red- 
iened.  For  some  distance  from  the  valve  the  mucous  surface  was  stud- 
led  with  small  discolorations  which  on  close  examination  were  seen  to 
)e  depressions  of  commencing  ulcerations.  About  the  ileo-csecal  valve 
here  were  small  masses  of  yellowish  matter  plugging  the  distended 
nonths  of  the  flask-shaped  gland.s.  In  pig  103  the  post  mortem  appear- 
ices  were  as  follows :  The  major  part  of  the  lungs  was  highly  congested, 

considerable  quantity  of  a  pale  reddish  liquid  in  both  pleural  sacs. 
L  ne  surface  had  a  mottled  appearance  due  to  islands  of  dark  red  color 
mrroundedby  paler  tissue;  no  hepatization ;  lung-worms  present;  stom- 
icli  and  small  intestine  not  affected ;  echinorhynchi  attached  to  its 
ti-alls  ;  ascarides  extending  up  into  bile-ducts.  Large  intestine  and  cae- 
luin  intensely  congested  as  with  No.  95;  a  large  patch  of  ulcerations 
ibout  the  valve ;  a  few  nodular  swellings,  probably  enlarged  follicles. 
rbe  lymphatic  glands  of  the  abdominal  cavity  in  general  tumefied,  pur- 
plish. We  felt  no  hesitation  whatever  in  pronouncing  both  as  having 
tiad  swine  plague. 

Pig  104,  which  had  been  inoculated  with  the  second  vaccine  only,  but 
which  had  received  a  large  dose  of  the  same  (about  2^^)  was  found  dead 
N^ovember  7,  and  examined  immediately.  There  was  no  discoloration  of 
the  skin  perceptible.  The  superficial  lymphatic  glands  of  the  groin 
fiomewbat  enlarged  and  slightly  reddened.  A  small  quantity  of  serum 
in  the  abdominal  cavity.  l3ark  bluish  protuberances  and  whitish  spots 
[)n  the  small  intestine  indicated  the  presence  of  echinorhynchi.  The 
lungs  were  much  congested  ;  the  bronchi  filled  with  lung  worms;  some 
iscarides  in  the  stomach.  Lesions  characteristic  of  swine  plague  were 
Qot  found  in  the  large  intestine. 

Pig  y4,  which  had  received  five  drops  of  the  first  and  about  three  drops 
3f  the  second  vaccine,  died  very  suddenly  on  the  morning  of  November 
18,  It  had  been  apparently  well  a  few  hours  before  death.  The  post 
mortem  examination  was  made  within  an  hour  after  death.  The  skin 
>f  the  ears,  about  the  vulva,  and  along  the  middle  line  of  the  abdomen 
[jovered  with  a  red  blush.  Isolated  red  patches  on  the  inner  aspect  of 
the  limbs  and  on  the  vertical  aspect  of  the  neck.  The  inguinal  glands 
beneath  the  skin  enlarged,  pale ;  on  incision  much  serum  flowed.  The 
subcutaneous  fatty  tissue  over  the  lateral  aspect  of  the  abdomen  was 
lotted  with  numerous  punctiform  extravasations.  In  the  abdominal 
cavity  the  large  intestine  presented  a  very  striking  appearance.  Be- 
neath the  peritoneal  coat,  throughout  its  whole  extent,  it  was  covered 
with  innumerable  blood  extravasations,  varying  from  a  mere  dot  to  ob- 
long patches  about  one-eighth  to  one-quarter  of  an  inch  long.  The  spleen, 
somewhat  enlarged,  was  dotted  with  numerous,  slightly-elevated,  dark 

ots.  The  stomachy  along  the  lesser  curvature,  was  sprinkled  with  ec- 
cuymoses.    The  peritoneal  cavity  contained  a  moderate  quantity  of 

•um.    The  right  heart  was  filled  with  serum,  darkened  by  suspended 

corpuscles ;  the  left  quite  empty.    On  the  auftcles  a  number  of  minute 

dot«  were  present.    The  lungs  were  but  slightly  congested.    Over 

J  surface  of  both  w  ere  scattered  numerous  dark  red  patches  about  one- 
ith  of  an  inch  in  diameter.    On  section  these  were  found  to  corre 

,jid  to  dark  hepatized  lobules  beneath.    A  few  lung  worms  present. 
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All  tlie  lympliutic  glands  in  the  thoracic  cavity  were  of  a  very  dark-red 
color.  On  sc'ction  this  color  was  Ibuiul  throughout  the  glaud  aud  a 
larfie  auiount  of  dark-colored  blood  flowed  from  the  cut  surikce. 

The  lyuiphatic  gliinds  about  tlie  stomach  and  along  the  entire  exteut 
of  the  ineiso-colon  were  enlarged,  dark  pur]»Iish,  similar  in  appearance 
to  tho.se  of  the  thorax.  Those  of  the  colon  resenibled  dark-i-ed  Injans  iu 
size  and  color.  The  glands  of  the  mesentery  wei'e  enlarged,  the  cortex 
reddened,  medullary  substance  slightly  so.  The  mucous  menibnine  of 
the  stomach  was  studded  with  red  points  near  the  lesser  curvature. 
In  a  few  places  hemorrhajies  had  occurred.  The  clots,  when  i)alled 
away,  revealed  i)atches  thickly  covered  with  ecchymoses.  The  small 
intestine  in  general  did  not  exhibit  any  signs  of  inflammation,  as  tbc 
membrane  was  (luite  pale.  But  here' and  there  red  points  and  larj^er 
patches  of  extravasation  were  found.  The  large  intestine,  distended 
with  food,  was  tht^  seat  of  the  most  extensive  lesions.  The  entire  mu- 
cosa was  thickly  dotted  with  ecchymoses  varying  in  size  from  poiutsto 
hirge  ]>urplish  patches.  In  the  rectum  small  red  patches,  when  e3uimiDed 
with  a  lens,  were  fouud  to  consist  of  a  network  of  iujecteil  vessels. 
Among  the  contents  of  the  huge  intestine,  about  10  inches  from  the 
ileo-ea'cal  valve,  a  black  mass  as  large  as  a  man's  fist  was  found,  which 
was  made  up  of  feces  enveloped  in  a  thick  layer  of  clotted  blood.  In 
the  subperitoneal  tissue  near  the  cephalic  border  of  each  kidney  there 
was  an  ecchymosis  about  1  inch  iu  diameter.  In  one  kiduey  a  impilb 
contained  several  small  ecchymoses. 

This  aiiinial  was  free  from  intestinal  worms,  difl'eriug  iu  this  respect 
from  the  majority  of  those  which  were  exaujined  about  the  same  time. 
The  animal  h.ad  succumbed  to  the  lirst  onset  of  a  very  virulent  attack 
of  swine  plague,  so  that  ulceration  had  not  yet  begun  iu  the  large  intes- 
tine. 

Pig  No.  70,  an  adult  animal,  is  still  alive  (Februarj^,  18SG),  and  to  all 
appearances  well. 

Thus  three  of  the  five  animals  which  had  been  vaccinated  died  of  swine 
plague,  and,  moreover,  in  the  early  stages  of  the  disease.  One  of  them, 
pig  94,  just  described,  had  been  in  excellent  condition  aud  was  compa- 
ratively free  from  parasites.  Hence  any  protection  from  the  American 
swine  i»ljigue  conferred  by  vaccination  was  out  of  the  question. 

Moreover,  in  these  cases  great  care  was  bestowed  on  the  examiuatiou 
of  cover-glasses  of  the  spleen,  of  tin*  various  exudates,  and  blood  from 
the  heart.  In  none  of  them  eould  tlie  delicate  bacilli  of  rou get  be  de- 
tected. We  1i;m1  sullieiently  laniiliariz(*d  ours(4ves  with  their  api)ear- 
anee  in  the  vaccines,  in  c.ovcu-glass  ])reparaii(ms  of  the  organs  of  mice 
inoculated  therewith,  and  in  cultures  in  liipiid  and  solid  media,  so  as  to 
exclude  any  errors  of  observation.  We  are  enabled  to  say  that  we  could 
not  detect  them  by  means  deemed  suilicient  by  European  investigators 
AVe  claim,  from  our  own  investigations,  thjit  the  disease  prevalent  iu 
the  East,  and  i)robiibly  over  the  entire  country,  is  ilili'ereut  from  the 
diseases  called  rouget.  The  above  experiments  with  Pasteur's  vaccine 
do  not,  ii.^  our  t)pinion,  therefore,  disju-ove  the  protective  power  of  Pa*- 
ttHii's  vaccine  (»ver  roiiget,  hut  simply  show  that  the  vaccine  for  one  dis- 
ease will  not  protect  a;j;ainsr  another. 

^ONCLrSION   OF    Till-:    INVKSTICJATIONS   OUNCEBNING    THE   CAISE  OF 

AMKKICAN    SWINE  PLAOrE. 

The  two  animals  which  infected  the  vac^cinated  pigs,  as  described  in 
he  prec-dingnagcs,  deserve  our  attention  more  particularly,  siuoette.^ 
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16  startiugpoiut  of  au  outbreak  at  the  experimoutiil  statios, 
las  finally  enabled  us  to  demonstrate  as  the  cause  of  the  disease 
Ic  microbe.  This  outbreak  was  characterized  by  great  virulence, 
st  of  the  infected  animals  died  in  the  early  stages  of  the  disease. 
3  two  animals,  wlien  brought  to  the  station  ^November  4,  ex- 
the  usual  symptoms  of  swine  pliigue,  great  depression,  witli  pro- 
arrhea.  The  owner  stated  that  tliey  had  been  sick  for  about  a 
On  the  following  day  one  (No.  105),  was  so  low  (temperature, 
that  we  decided  to  kill  it,  tlio  warm  weather  not  promising  good 
atiou  if  it  should  die  in  the  night.  It  was  killed  by  a  blow  on 
d.  The  skin  was  slightly  bluish  in  the  axilla,  a  similar  but  less 
I  discoloration  on  the  abdomen.  The  superficial  inguinal  glands 
:eatly  enlarged,  the  individual  lobules  standing  out  i)romiueutly, 
f  a  ])ale  llesh-color,  others  purplish,  medulla  pale.  In  opening 
iomen  a  few  whitish  patches  were  observed  on  the  small  intes- 
•rresponding  to  ulcerations,  as  determined  later. 
e  was  a  moderate  quantity  of  watery  serum  in  both  pleural  sacs, 
igs  were  normal,  with  the  exception  of  a  small  anterior  lobe  on 
ide  which  was  hei)atized.  The  i)ericardium  was  slightly  dis- 
with  a  colorless  iluid  ;  a  small  clot  in  each  ventricle.  Very  severe 
were  found  in  the  intestinal  tract.  The  partially-empty  stomach 
ed  two  coiled  up  specimens  of  a.sc«m.  The  pale  mucosa  was 
I  with  several  isolated  yellowish  ulcers,  about  one-fourth  of  an 
diameter,  raised  above  the  surface  and  flattened  at  the  top.  In 
im  extensive  ulcerations  were  found,  extending  for  a  distance  of 
t  feet  from  the  valve.  These  ulcers  had  a  depressed  base,  as  if  the 
lad  been  duju  away,  and  were  surrounded  by  a  smooth  elevated 
In  the  ca'cum  and  large  intestine  in  general,  the  ulcerations 
^ry  numerous,  varying  from  one-eighth  to  one-third  of  an  inch  in 
er.  The  smallest  ones  appeared  as  yellowish  si)ecks.  The  larg- 
os were  slightly  depressed,  containing  black,  ragged,  necrotic 
.  The  lymphatics,  at  the  root  of  the  mesentery  and  near  the  ileo- 
alve,  were  greatly  enlarged,  representing  a  continuous  cylindrical 
,t  least  an  inch  thick,  and  varving  from  a  pale  llesh-color  to  a 
d. 

was  evidently  a  severe  case  of  swine  i)lague,  aiul  one  which,  from 
IS  experience,  would  prove  unsatisfactory  for  ])urposes  of  inves- 
j.  Three  cover-glass  preparations  from  the  spleen,  oue  from  the 
wo  each  from  the  hepatized  lung  tissue,  and  blood  from  the  heart, 
jarehed  with  negative  results.  No  bacteria  could  be  seen.  A 
in  a  tube  ol  nutiitive  gelatine  rai)i<lly  liquefied  the  gelatine  in 
ek  of  the  needle.  S<*veral  kinds  of  bacteria  were  present,  includ- 
hromo<;enous  bacillus,  described  as  bacillus  lutem  suis  in  the  Sec- 
numl  Itepori  ot*  the  I>ureau.  This  same  bacillus  was  also  present 
other  forms  in  a  li<iui(l  culture  inoculated  directly  with  blood  from 
at. 

id  cultures  were  made  by  inoculating  sterile  nutritive  media  with 
imm  wire  dipi)e(l  into  tlie  parenchyma  of  the  spleen  and  liver, 
d  bv  a  cut  with  a  llamed  knile.  lioth  contained  a  motile  bac- 
identiUed  latter  as  the  bacterium  of  swine  plague.  When  line 
•s  were  made  or.  L;elatine,  that  of  spleen  was  obviously  pure ;  the 
ts  from  the  culture  of  liver  were  of  two  kinds — one,  the  bacterium 
le  plague  i)roper.  as  determined  later*;  the  other  growing  in  colo- 
wing  only  one-tilth  the  linear  dimensions  of  the  former.  A  liquid 
i,  prepared  by  rubbing  the  platinum  wire  over  the  x)eritoneamy 
,  when  tested  by  the  above  method,  the  swine  plague  bacte- 
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riuin  and  another  microbe  growing  in  colonies,  which  differed  from  the 
former  only  in  a  want  of  color  and  opacity.  Thus  two  of  the  three  eolt- 
nres  were  impure,  as  anticipated,  but  all  contained  the  same  motile 
microbe. 

In  order  to  test  the  matter  more  thoroughly  a  number  of  mice  were 
inoculated  November  6,  as  follows :  After  chloroformingi  a  iK)rtioD  of  the 
skin  near  the  root  of  the  tail  on  the  back  was  freed  fi^m  hair,  the  skii 
cut  with  scissors,  and  a  small  portion  of  tissae  introduced  into  the 
pocket  thus  formed.  Three  mice  received  in  this  way  a  small  aker 
from  the  large  intestine,  two  each  a  bit  of  hepatized  lung  tissue,  spl 
and  kidney.  Those  inoculated  with  the  same  kind  of  tissue  were  1 
in  the  same  jar. 

One  of  the  mice  (!N'o.  3)  inoculated  with  a  bit  of  kidney  be 
November  9  (on  the  fourth  day) ;  it  had  a  staring  coat,  eyes  o    n, 
suffused  ]  dead  next  morning.    There  was  no  reaction  at  the      )  w 
inoculation,  no  serous  infiltration  of  the  subcutaneous  tissue;  i 
phatics  of  the  skin-fold  of  the  groin  dark  red,  also  spleen ;  Uver 
pale,  almost  bloodless ;  bladder  greatly  distended  with  urine.    Go 
glasses  of  kidney,  spleen,  liver,  lungs,  and  blood  from  heart  oont 
fine  bacilli,  resembling  very  closely  in  disposition  and  size  those  whua 
were  found  in  mice  inoculated  with  Pasteur's  vaccine. 

A  liquid  culture,  prepared  from  the  blood,  was  turbid  on  the  follow- 
ing day.  It  was  found  to  contain  a  large  bacillus,  besides  the  ddioate 
bacillus,  which  appeared  in  long  filaments.  As  the  former  rapidly  liqoe- 
fied  gelatine  on  plates,  and  an  isolation  was  found  impossible  without 
much  extra  labor,  three  mice  were  inoculated  November  12  with  aboot 
five  drops  each  of  this  culture  in  order  to  obtain  a  pure  culture  in  thit 
way.  One  mouse  (No.  8)  died  on  the  following  day.  AJl  internal  or 
gans  were  crowded  with  large  bacilli.  This  fact,  taken  together  with 
the  cedamatous  condition  of  the  subcutaneous  tissue  of  aMomen,  led 
us  to  infer  malignant  oedema  as  the  cause  of  death.  On  November  14 
a  second  mouse  (No.  11)  was  found  dead.  There  was  a  sero-sangiOD* 
eons  effusion,  as  in  the  first  case,  and  in  all  the  organs  large  iNicilli 
were  found,  but  in  addition,  the  fine  bacilli  were  present  in  enormous 
numbers,  especially  within  the  cells.  In  the  blood  long,  wavy  filamwts 
of  the  large  bacillus  were  found,  often  interlaced.  The  third  mome 
(No.  12),  being  very  sick,  was  killed  with  chloroform.  No  OBdema,  do 
large  bacilli,  but  the  fine  bacilli  in  immense  numbers.  From  the  blood 
of  the  heart  two  pure  cultures  in  beef  broth  peptone  were  obtained,  in 
which  the  bacilli  appeared  November  IG  as  wavy,  curled,  or  angi 
fihinient^.  The  contaminating  bacillus  produced  in  the  gelatine  c 
uros  a  surface  liquefaction  and  cloudiness  of  the  gelatine,  while 
colonies  of  the  same  bacillus  below  the  surface  in  the  track  of 
needle  appeared  as  minute,  roundish  specks,  not  liquefying  the  gelat 

The  culture  in  nutritive  gelatine  developed  in  a  characteristic  i 
From  the  track  ot*  the  needle  faint  cloud-like  processes  exten  u  * 
ally  almost  to  the  sides  of  the  tube,  so  as  to  impart  to  the  enufe  [i 
tine  a  cloudy  appearance.  The  cultures  of  the  bacillus  of  rouget  i 
different  in  that  the  growth  remained  near  the  needle  track,  and  b 
was  denser.  This  difference  is  also  mentioned  by  foreign  invesdga 
'Lofflei\  Arhdten  a.  d.  Kaiserlichen  Qemniiiheitsamte^  Bd.  I,  S.  47.) 

\Ve  give  these  results  in  detail,  because  it  is  the  only  time  in  oar  wort 
'n  which  the  fine  bacilli  resembling  rouget  made  their  appearance,  either 
n  cultures  or  in  the  experimental  animals;  and  their  growth  in  gd^ 
:ine  sufficiently  disproves  their  identity  with  the  bacUU  of  roucet 

Of  thnse  inoculated  with  the  ulcer,  one  died  on  the  tenth  dajy  tho 
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ther  (No.  2)  died  on  the  fifth  day,  the  third  (No.  4)  on  the  seventh  day 
Iter  inocalation. 

lu  the  lungs  and  spleen  of  No.  1  a  moderate  number  of  bacilli  were 
ound,  while  cover-glass  preparations  of  kidney  and  liver  showed  none. 
?he  bacilli  varied  in  length  from  2  to  10  micromilli meters,  and  were 

out  .G  micromillimeter  broad;  ends  rounded.  Mouse  No.  2  died  of 
nalignaut  (pdema.  The  kidney  of  the  third  one  (No.  4)  contained  large 
lumbers  of  the  oval  bacteria,  found  in  cover-glass  pr<?parations  of  the 
pleen  in  pigs  affected  with  swine  plague  later  on,  and  identified  as  the 
tause  of  swine  plague.  The  paler  center  was  very  distinct,  suggesting 
'ery  strongly  the  appearance  of  spores.  This  was  the  first  time  these 
)acteria  were  seen,  since  the  cover-glass  preparations  made  from  the 
organs  of  pig  No.  105,  whence  these  mice  had  been  inoculated,  proved 
mtirely  negative.  The  cultures,  both  solid  and  liquid,  obtained  from 
he  heart's  blood  of  these  mice  proved,  as  might  have  been  expected, 

0  be  mixtures  of  several  kinds  of  bacteria.  The  gelatine  invariably 
)ecame  liquid.  For  want  of  time  they  were  set  aside.  Two  mice,  in- 
icolated  with  a  piece  of  kidney  of  mouse  No.  4,  November  12,  were 
|uite  sick  November  14  and  killed  with  chloroform,  but  no  bacteria 
bond  in  the  organs  of  either  animal.  The  two  mice  inoculated  with  a 
)itof  spleen  seemed  well  about  a  week  after.  They  were  then  removed 
rom  the  jar  in  which  they  had  been  placed  after  inoculation  and  placed 
n  a  larger  cage  with  other  healthy  mice.  A  few  days  after  one  was 
bund  dead,  but  owing  to  want  of  time  was  not  examined.  About  fif- 
eeu  days  after  the  date  of  inoculation  the  other  was  found  dead.  On 
examination  the  site  of  inoculation  was  healed  over.  The  spleen  was 
bund  enlarged  to  four  or  ^ve  times  its  normal  size,  its  color  resembling 
hat  of  striped  muscle.  The  surface  of  the  kidney  contained  a  few 
rhitish  patches.  Liver  with  a  tapeworm  cyst.  Lungs  slightly  con- 
jested.  In  the  kidney  numerous  oval  bacteria  were  found,  precisely 
dmilar  to  those  found  in  mouse  No.  4  and  in  the  spleen  of  the  deceased 
)ig8.  In  the  spleen  the  bacteria  were  of  the  same  size,  but  no  pale 
jenter  was  noticed.  Our  attention  was  now  aroused  to  the  long  period 
)f  this  disease  in  mice  accompanied  by  this  bacterium,  which  was  char- 
icterized  by  its  elongated,  oval  form  and  its  pale  center  when  stained 

1  few  minutes  with  an  aqueous  solution  of  methyl  violet. 

The  other  pig  (No.  lOG),  brought  to  the  station  with  No.  105,  died  in 
the  night  between  th«  6th  and  7th  of  November.  The  weather  was 
warm  and  favorable  to  decomposition.  On  examining  the  viscera  in 
the  morning  the  lesions  were  found  somewhat  different  from  those  of 
pig  No.  105.  The  lungs  were  apparently  intact.  In  the  digestive  tract 
a  patch  of  the  mucous  membrane  of  the  stomach  was  deeply  inflamed, 
presenting  an  intensely  red  color.  The  ileum,  though  severely  inflamed, 
was  free  from  ulcerations.  In  the  large  intestine  there  were  three  or 
four  ulcerated  patches  about  an  inch  square  near  the  valve.  The  mu- 
cous membrane  in  the  remainder  of  the  intestine  was  studded  with 
closely  set,  blackish,  depressed  spots,  evidently  old  extravasations,  and 
about  to  become  ulcers.  In  this  animal  the  lesions  were  not  so  far  ad- 
duced as  in  the  previous  case. 
Cultures  in  gelatine  and  liquid  media  of  the  spleen  and  blood  from 
heart  remained  sterile,  with  the  exception  of  one  colony  in  the  gela- 

culture  of  the  spleen.    Cover-glass  preparations  were  likewise 

ive. 

3  will  now  return  to  those  animals  which  had  contracted  swine 

le  in  spite  of  vaccination.    The  post  mortem  appearances  of  these 
Is  (95, 103,  94)  have  already  been  given  on  page  485.    In  cover- 


!  I  aud  was  obtained  id  a  conditiou  oi  purity  from  eacii  animal,    ii 

iiiiug  the  post  mortem  iiotes  it  will  also  be  noted  that  fhey  wei 
acute  aud  virulent  cases.    This  is  esx^ecially  true  of  pig  B'a  < 
none  of  them  was  there  more  than  a  mere  beginning  of  uloe 
■y  f  the  intestinal  tract. 

'.)  Of  the  four  inoculations  with  pure  cultures  of  the  bacterium  o 

;  j  plague  to  be  described  farther  on,  the  first  did  not  prove  qoifa 

,\l  factory,  from  the  fact  that  the  check-animal  died  before  eithez 

1 1  inoculated  animals.    It  will  be  seen,  however,  that  tiiis  need  m>\ 

jl  sadly  1)e  considered  as  militating  against  our  interpretation.    1 

'".:  periinent  is  briefly  as  follows:  Two  animals  (109, 113)  were  ino 

''  .NTovember  HO  each  with  4<^^  of  a  liquid  culture  from  the  blood  of 

j;  94,  onehali  into  each  thigh  siibcutaneously.    No.  113  was foun 

:\p  December  21.    The  autopsy  showed  complete  necrosis  of  the 

Hi-  membrane  of  the  Oiucum  and  colon  for  a  distance  of  2  feet    j 

this  the  membrane  was  dotted  with  isolated  ulcers.    These  nlcei 
!  -  so  dee])  that  the  serous  membrane  became  inflamed.    On  each 

\]\  the  seat  of  inoculation  a  large  whitish  mass  was  fonud  over2u» 

1'^  lon^'  and  .5  inch  thick.    The  spleen  of  this  animal  contained  ba 
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3  direct  eflect  of  the  virus  aud  were  sufferiug  from  tlie  indirect  re- 
Its  thereof.    Tbe  preseuee  of  laxge  tumors  at  the  points  of  inooula- 
•n  indicates  greater  power  of  resistance  on  the  part  of  these  two  ani- 
Us  than  was  shown  by  auinuUs  subsequently  inoculated. 
The  healthy  check-i)ig  (No.  110)  penned  with  these  died  December  G 
:er  four  or  live  days  of  illness,  during  which  period  the  feces  were  at 
eies  covered  with  blood.    The  body  was  examined  December  7.    Skin 
t  discolored ;  the  inguinal  glands  much  congested ;  surl'ace  of  spleen 
eered  with  numerous  red  pnnctiform  elevations;  right  heart  dis- 
ed  with  a  dark  semisolid  clot;  two  or  three  punctiform  extravasar 
lus  on  the  auricular  appendages;  lung- worms  quite  numerous ;  lungs 
rently  normal,  however;  stomach  deeply  congested  in  fundus; 
ids  of  mesentery  much  swollen,  those  of  colon  dark  red ;  the  mu- 
of  large  intestine  intensely  inflamed  throughout;  no  ulceration; 
r    [^e  of  lK>th  kidneys  dotted  with  numerous  dark  red  points;  medulla 
,'  dark.    Cover-glass  preparations  of  the  spleen  contain  the  oval  bac- 
.-lam  in  small  numbers.    A  gelatine  tube  culture  of  spleen  and  one  of 
xkI  from  the  heart  contains  the  same  motile  bacterium  alone. 
EYom  the  foregoing  description  we  observe  that  the  check-animal  died 
»m  a  very  acute  attack,  and  it  seems  reasonable  to  suppose  that  it 
aght  the  disease  from  the  two  inoculated  animals,  and,  being  the  more 
Bceptible,  quickly  succumbed  to  the  virus.    The  herd  from  which  this 
imal  was  taken  did  not  allow  any  suspicion  as  to  its  soundness  con- 
I    ng  later  observations.    It  is  highly  probable  that  the  disease  ap- 
red  early  in  the  inoculated  animals,  but  owing  to  its  comparative 
iidness  remaiued  unnoticed  for  a  time.    The  cultures  from  No.  110 
)re  successful  in  demonstrating  the  presence  of  the  oval  motile  bac- 
riom.    Compare  with  this  the  negative  results  of  the  chronic  cases. 
Two  mice,  inoculated  November  10  as  above,  with  a  bit  of  spleen  from 
No.  94,  were  found  dead  December  6,  one  of  them  drowned.    The 
uer  had  a  very  large  spleen  while  the  kidney  was  quite  pale.    A  cov- 
h    \  preparation  each  of  spleen,  kidney,  and  liver,  contained  no  bac- 
A  liquid  culture  from  blood  contained  the  oval  bacterium,  pure, 
jver.    November  25  two  mice  were  inoculated  hypodermically  with 
lOUt  live  drops  of  a  liquid  culture  of  the  blood  of  pig  No.  94.    Novem- 
28  one  was  found  dead.    The  lungs  were  very  much  congested  and 
K  in  water.    No  bucteria  discernible  in  cover-glass  preparations  of 
eeu,  kidneys,  and  lungs.    The  second  one  died  December  3;  spleen 
jed,  medulla  of  kidney  very  dark,  lungs  cedematous,  reddish.    The 
3teristic  oval  bacterium  present  in  very  large  numbers  in  cover- 
preparations  of  spleen,  kidney,  liver,  lunf;s,  and  heart's  blood.    A 
loia  culture  from  the  same  found  i)ure  when  tested  on  gelatine  plates. 
Two  pigs  (Nos.  90,  97)  were  fed  November  18  with  the  intC'Stines  of 
0.  94.    No.  90  had  a  tomi)erature  of  10o:P  F.  on  November  21 ;  diar- 
a  set  in  on  the  following  day  and  continued  until  death,  which  oc- 
red  quite  unexpectedly  on  November  24.    The  post  mortem  appear- 
!S  were  in  brief  as  Ibilows : 
ouperlicial  inguinal  .glands  very  large,  (edematous.    In  the  abdomen 
'    isiderable  (luaniity  nt  straw-colored  fluid.     Vessels  of  stomach,  mes- 
ry,  and  large  intestine  very  full;  glands  of  mesentery  considerably 
ged,  somewliat  reddened.     A  lew  pnnctiform  extravasations  on 
auricle.    Scattered  extravasations  under i>ulmonary  i)leura.    Bron- 
and  mediastinal  glands  enlar«>ed  and  ver>'  dark  red.    Mucous 
le  of  ciecum  of  a  dull  purplish  hue  with  very  thiu  scattered 
s  of  necrosed  tissue.    At  the  b*ise  of  the  valve  the  tlask-shapeil 
» distended  with  yellowish-white  plugs. 


;j  gi^ud;  exniDitea  tne  usual  leatures  or  pure  coitares  oi  tne 

'  on  the  following  day.    This  was  confirmed  by  finding:  them 

and  when  line  cultures  were  made  on  gelatine  plates  of 
colonies  derived  therefrom  resembled  one  another,  as  wek 
the  previous  cases.    All  cultures  prepared  from  this  case  thi 
pure  and  alike. 

Cultures  in  tubes  of  gelatine  of  heart's  blood  and  splee 
were  equally  successful,  that  of  blood  containing  a  modera 
that  of  spleen  a  very  large  number  of  colonies.  Two  liqnid 
the  blood,  one  from  the  sjdeen  and  one  from  an  ingoinal 
taincd  the  same  motile  bacterium  in  a  pure  condition  as  8h< 
cultures. 

In  these,  as  in  many  preceding  and  subsequent  experimei 
pleasure  in  pointing  out  the  fact  that  liquid  cultures  are  no 
demned,  for  with  proper  tubes  and  sufficient  care  pure  calt 
I,  variably  obtained,  and  as  such  the  contained  bacteria  are 

:,'  cessible  to  study  than  those  buried  in  the  depths  of  the  f| 

A  bit  of  spleen  from  pig  No.  9G  was  put  under  the  skin  « 
November  25.    One  of  them  was  found  dead  December  7. 


II 
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erately  enlarged ;  langs  somewhat  congested.  Bacterium  in  cov- 
>f  spleen,  kidney,  liver,  and  lungs.  A  liquid  culture  of  blood  from 
leart  was  found  pure.  In  No.  33  the  spleen  was  very  large,  medulla 
idney  very  dark  red.  Several  highly-congested  areas  of  lungs: 
erinm  abundant  in  spleen ;  few  in  kidney,  liver,  and  lungs.  A  liquid 
ire  of  blood  from  the  heart  found  pure  as  above. 

>  mice  (Nos.  29  and  30)  received  under  the  skin  of  the  back  a  bit 
)ieen  from  pig  No.  97  on  Noveml>er  28.  Both  were  alive  and  well 
'mber  22,  when  they  were  killed  with  chloroform.  The  spleen  of  one 
but  slightly  enlarged ;  that  of  the  other  was  from  three  to  four 
3  its  normal  size.  No  bacteria  were  found  in  either. 
ere  was  but  one  rabbit  at  our  disposal  at  the  time  of  these  experi- 
3.  This  animal  had  been  at  the  station  for  many  months.  On  No- 
yer  27  it  was  inoculated  by  a  hypodermic  injection  into  each  thigh 
►out  1°®  of  a  liquid  culture  from  the  spleen  of  pig  No.  96,  found  pure. 
18  found  dead  December  1.  On  examination  the  sple^i  was  found 
•ged,  very  dark,  and  friable  j  substance  of  liver  and  kidneys  equally 
Bight  heart  filled  with  a  dark  clot.  Left  heart  contained  a  small 
d  clot  extending  into  the  large  vessels.  The  stomach  contained  two 
clots,  each  as  large  as  a  walnut.  In  the  middle  region,  along  the 
:er  curvature,  the  mucous  membrane  was  intensely  reddened  and 
id  with  dark  spots  of  extra vasated  blood,  the  probable  place  of  the 
>rrhage.  Cover-glass  preparations  of  the  spleen  contain  immense 
3er8  of  the  oval  bacterium,  the  liver  less,  the  kidney  still  less. 

were  also  found  in  the  lungs.  Gelatine-tube  cultures  of  the  spleen 
t)lood  from  the  heart  grew  precisely  as  the  former  cultures.  Two 
1  cultures  each  of  spleen  and  blood  contained  the  motile  bacte- 
.  Line  cultures  on  gelatine  proved  each  of  them  pure.  This  case 
ed  so  conclusive  that  the  want  of  additional  rabbits  was  not  felt 
riously  at  the  time,  although  it  would  have  been  of  great  interest 
termiue  whether  the  hemorrhage  into  the  stomach  is  a  constant  phe- 
mon,  since  it  is  not  infrequent  in  pigs,  while  inflammatory  affec- 
of  the  mucosa  seem  to  be  the  rule  in  acute  cases. 

0  pigeons  were  inoculated  December  3  with  a  liquid  culture  from 
pleen  of  pig  No.  97.  No.  1  received  about  J^  under  the  skin  of 
ight  shoulder.  No.  2  received  about  i^^  under  the  same  place  and 
Idition  l^*'  beneath  the. skin  near  the  keel  of  the  sternum.  No.  2 
within  twenty-four  hours.  There  were  no  lesions  perceptible,  ex- 
ng  a  deeper  red  of  the  pectoral  muscle  at  the  point  of  inoculation, 
r-glass  preparations  of  spleen,  liver,  and  kidney  negative.  As 
it  have  been  expected  from  such  a  large  dose,  the  bacterium  was 
mt  in  the  viscera  and  blood,  as  determined  by  pure  liquid  cultures 
ood  from  heart  and  liver  tissue.  No.  1  appeared  ill  on  the  foUow- 
lay.  It  remained  quiet  on  its  perch,  with  feathers  ruffled;  feces 
ely  white  until  December  8,  when  blood  was  passed,  mixed  with 
18.  This  condition  lasted  until  December  12,  when  it  was  found 
-  There  was  no  somnolence  noticed  at  any  time,  and  symptoms 
dug  to  an  implication  of  brain  and  sx)inal  cord  absent. 

1  examination,  the  right  pectoral  muscle  appeared  as  if  the  blood 
been  soaked  out  and  the  muscle  boiled.  Its  consistence  was  that 
>il(      flesh.    This  condition  prevailed  over  the  major  part  of  the 

I  muscle  for  a  depth  of  about  three-quarters  of  an  inch.  Liver 
I     I  very  soft;  spleen  and  lungs  normal  in  appearance.    The  large 

Qe  for  a  distance  of  about  6  inches  from  cloaca  appeared  distended 
ooYered  with  yellowish  spots  about  one-eighth  of  an  inch  in  diam- 

The  greater  part  of  the  mucous  surfiEM^e  was  covered  with  a  dark 
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brownish  necrosed  liiyor  interspersed  with  yellowish  masses.  Cow- 
fjlass  preparations  of  tlie  spleen,  liver,  and  lungs  coutained  large noffi- 
hers  of  tlie  oval  bacterinni ;  very  few  in  blood  of  heart  aiwl  in  kidney. 
Two  cultures  in  tubes  of  nutritive  gelatine,  one  inoculated  with  blood 
from  tlu'  lieiirt ,  the  other  Jroni  the  liver,  showed  the  cliaracteristic growth 
of  the  bacterinni  after  two  <lays.  Tlie  colonics  were  very  numerous  awl 
crowded  in  the  culture*  from  the  liver;  few  and  scattered  in  that  flmo 
tin*  blood.  Two  tubes  oi'  meat  infusion  peptone  inoculated,  one  1 
the  liver  the  other  from  the  blood,  were  found  pure  cultures  of  wis 
motile  bac'terinm  when  f^rown  on  pfclatine  plates. 

On  November  27  tw«)  piiis  (Xos.  Ill,  Hi)  wore  inoculatcil  by  a 
cutaneous  injection  of  a  liquid  culture  made  from  the  Ripleen  of  pipA"*®^ 
tUI,  and  founrl  to  consist  of  only  on(»  kind  of  microbe,  when  testeil  h\ 
cultures  on  f'elatine  plates.    The  mi'Tobe  was  motile,  gcrew  on  g 
lilvC  that  isolated  from  ]>ievious  cas»»s.  aiul  was  presumably  theinic 
of  swine  plague.    The  culture  medium  consisted  of  a  Kterilized  in 
<»r  beef  with  1  i)cr  cent.  i>ci)tone.    About  1.5*'*"  wei*e  injected  into i 
tln>h.     On  December  5  the  temperature  of  one  of  the  animals  (Ko.im) 
was  \0:\'p  K.    r>(,we!s  somewhat  loose  at  first.     Appetite  good 
death,  which  took  ])lace  between  1)  and  12  a.  m.,  December  0,  about i 
d;ns  aft(?r  inoculation. 

The  cAamiiration  wjis  made  Dccembei' 7,  a  temperature  below! 
in;i  l)ri*ventin.i'\//o.vf  mnrtrm  i  han^es.    The  suporncial  inguinal  gl 
w«  w  found"  considerably  swollen,  the  section  dotted  with  red  ( 
rmd  lines.    The  sjde^  n  was  somewhat  enlarged  and  darker  than 
mally.     Th(»  v'v^hx  heart  <listended  with  dark,  imperfectly  coagtd; 
l»lo(wj.    On  both  aiiriculjir  aj^pendapjes  a  riumber  of  well-marked  exi 
vasaticns.  som<'  the  size  of  a  pin's  head;  on  endocanlium  of  left  b     n 
lew,  not.  larjrer  than  mere  points.     lamps  anlematous  atid  of  a  lialei 
dish  hue,  espc(?ially  marked  alonp:  the  edges  of  the  lobes.    Bron 
;iiands  enhir-red,  of  a  dark  red  color  throughout.    The  glands  at 
root  of  the  mesentery  and  about  stonmch  verj'  large  and  cotlflaent,oii 
mottled  ai)pearance.    On  section  the  medulla  hyperaemic.    On  t     M 
ajiart  the  (toils  of  the  lar*::e  intestine  the  glands  of  the  meso-c 
|)eared  as  purplish  red  bean-shai>ed  bodies  gorged  with  dark  i 
Beneath  the  senius  coat  of  the  cauium  at  its  very  tip  were  nnme 
puiu'tiform  extravasations.     The  kidi.eys  were  severely  iuflai      l. 
tljc  surface  of  both,  numerous  i)unctiform  extravasations.    On 
thi'  pyramids,  including  the  tipsof  tliepa])illrt»,  of  adarkr«lcolor.    . 
<-oitical  portion  dotted  with  innumerable  dark  red  points.    The  1; 
]»iiatic  glands  in  the  abdomen  itself  were  of  the  same  purplish  color. 
examining  the  mucous  membrane  of  the  intestinal  tract,  a  large,  d      r 
reddened  jiatch  of  mucous  membrane  was  found  on  the  greftter 
ture  of  the  stomach.    The  snuill  intestine  seemed  intact  ezceptiD| 
the  ileo-ca^cal  valve,  where  the  longitudinal  folds  were  of  dusky  i 
brought  about  by  aggn\<^ations  of  minute  dark-red  points.    A  si) 
condition  i)revaile(l  ihiougbout  the  large  intestine,  givmg  the      " 
surface  a  dark  a])pearam:e.     In  mnny  places  small,  blackish  eccbjr 
indicated  hemorrhages  on  the  surface.    The  kidneys  in  this  J 
seemed  to  have  suil'ered  most  severely,  next  to  the  largo  Intestine.  i 
in  all  our  examination  was  obviously  the  seat  of  the  severest 

Cover-glass  preparations  of  the  spleen,  kidney,  and  liver,  « 
.mmediately,  revealed  the  same  microbe  which  had  been  introdac 
the  system. 

Cultures  in  tubes  of  gelatine  from  blood  of  the  heart  and  S 
*^nibled  precisely  the  pure  cultures  from  previous  castf .   As  c 


BUREAU   OP  ANIMAL   INDUSTRY.  495 

lies  in  the  culture  of  the  blood  were  few  and  scattered;  those  in 
plcen  culture  were  innumerable  in  each  needle  track.*  (Plate  II, 
3.)  Two  liquid  cultures  inoculated  with  blood  from  tlic  lieart  and 
rem  the  spleen  were  tested  as  above  and  found  pure,  containinir 
the  motile  bacterium. 
e  second  \ng  (No.  Ill')  inoculated  with  the  same  culture  and  in  the 

manner  as  No.  Ill  <lied  in  the  morning  of  December  12.  The 
•erature  first  rose  to  105^0  p,  qij  December  8;  diarrhea  set  in  on 
mber  10.  It  was  found  dead  on  the  morning  of  December  12.  The 
as  closely  resembled  those  of  No.  Ill  with  the  following  difter- 
? :  The  s])leen  was  much  enlarged,  gorged  with  blood,  and  very 
le.  On  one  border  there  were  prominent  red  i)oints,  giving  it  a 
(hI  a])pearance.  Numerous  ecchymoses  beneath  the  endocardium 
e  left  ventricle.  On  the  surface  of  the  lungs  numerous  dark-red 
\  corresi)on(]ing  to  hepatized  lobules.  These,  about  one-fourth  of  au 
in  diameter,  were  found  throughout  the  lung  tissue.  The  kidneys, 
jb  congested,  were  not  so  seriously  aftected  as  in  No.  111.  l^^or 
t  4  inches  from  the  valve  the  summits  of  the  folds  of  the  mucosa 
um  were  deej)  re<l,  consisting  of  aggregations  of  red  points.  A  large 
1  of  mucosa  in  the  ca'cum  purplish.  The  large  intestine,  in  gen- 
congested  and  covered  with  dark-red  points.  No  ulceration.  The 
•gement  of  the  lymphatics  and  inflammation  of  stomach,  as  in  pre- 
ig  case,  but  more  severe,  the  mucosa  of  the  greater  portion  having 
8t  a  black  color,  <lue  to  extravasation.  Cover-glass  preparations  of 
plcen  contained  but  few  specimens  of  the  bacterium  of  swine  plague. 
cover-glass  prc])aration,  each,  of  an  inguinal  gland,  hepatized  lung, 
I  from  heart  and  liver  negative.  Two  gelatine  cultures,  as  well  as 
liquid  <'ulturos,  grew  precisely  as  those  of  No.  Ill  and  preceding 
; ;  the  liquids  were  found  pure  cultures  of  the  motile  bacterium  as 
•e.  We  had  thus  produced  the  disease  from  liquid  cultures  in  two 
and  had  obtaino<l  from  each  pure  cultures  of  the  bacterium  wliicli 
been  introduced  into  the  system.  After  inoculating  Nos.  112  and 
a  third  healthy  check-pig,"  No.  Ill,  was  placed  in  the  same  pen. 
animal  remaiuod  well  for  two  Mceks  after  the  death  of  the  second 
al,  when  it  l)e;:i:an  to  show  signs  of  disease.     It  died  December  31, 

than  a  month  after  being  penned  with  Nos.  112  and  114.  The 
[)sy  demonstrat(Ml  swine  plague  with  extensive  ulcerations  of  the 
?  intestine  and  implicialion  of  the  lymphatic  glands,  lungs,  and 
ach.  >'o  bacteria  were  found  in  three  cover-glass  preparations  of 
.pleen.  This  animal,  therefore,  remained  well  until  infected  by  the 
inoculated  ones.  It  is  evident  that  no  check-animal  will  remain 
lately  intact,  owing  to  the  manner  of  infection,  and  hence  this  must 
)e  looked  for  in  experiments  with  swine  plague, 
iceniber  16  two  guinea-pigs,  female,  were  inoculated  from  the  second 
d  culture  of  the  s])leen,  pig  No.  111.  No.  1  received  i^*^  into  each 
I.  No.  2  t^*^  into  one  thigh.  Both  were  sick  on  the  following  day, 
L'hing  together  and  breathing  heavily.  No.  1  died  December  18,  at 
t.  No.  2  some  time  during  the  night. 

both  animals  there  was  a  considerable  enlargement  of  the  thighs, 
ilated,  and  of  the  surrounding  parts.  This  was  especially  notice- 
in  No.  2  when  the  inoculated  side  was  compared  with  the  other. 

I  was  also  a  bluish  discoloration  of  the  skin  extending  to  the  vulva 

w)  the  mamrare.    In  both  a  sero-sanguineous  effusion  extended  from 

bh    i  of  inoculation  in  the  subcutaneous  tissue  as  far  as  the  thorax. 

II    es  of  the  thigh  were  infiltrated  with  blood.    The  vessels  Of 

a  were  greatly  distended,  forming  a  deep-red,  arborescent  net- 
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work.  The  skin  itsolf,  as  well  as  the  fatty  tissue,  was  discolored  I 
travasatioDs ;  the  abdomiual  wall  was  penetrated  by  blood  extra 
tions,  especially  marked  on  the  serous  surface.  In  2^o.  1  this  cone 
prevailed  on  both  sides  of  the  body.  A  coil  of  intestine  lay  in  co 
with  the  abdominal  wall,  which  was  covered  with  extravasatious 
vessiels  of  the  mesentery  of  this  coil  appeared  like  broad  streaks  of  t 
The  baxiteria  had,  without  doubt,  penetrated  the  abdoujinal  wall 
invaded  the  vessels  of  the  contiguous  mesentery.  In  No.  2  only 
side  of  the  body  which  received  the  injection  was  affected.  The 
pbatic  gland  of  the  opposite  groin  was  already  invaded,  howev< 
shown  by  a  deep  red  color  of  the  gland  and  a  paler  red  of  the  sum 
ing  layer.  A  few  vessels  were  found  on  the  same  side  with  spi 
shaped  enlargements.  In  both  animals  the  lungs  were  distend^l 
on  section  much  reddened.  Eight  heart  distended  with  a  dark 
coronary  vessels  very  full. 

In  cover-glass  i)reparatious  of  Xo.  1  the  bacteria  were  fonnd 
abundant  in  the  subcutaneous  elfusion  and  in  the  kidney,  less  a 
dant  in  liver  and  spleen.  In  No.  2  ihey  were  found  in  large  nnmbc 
the  effusion  and  in  the  spleen  -,  they  were  moderately  abundant  ii 
liver,  kidney,  and  lungs. 

From  the  above  it  would  seem  that  guinea-pigs  are  highly 
ble  to  the  virus  of  swine  plague,  though  quite  insusceptible  to 
rou'get,  as  shown  by  foreign  investigations.    A  very  small  amc 
the  virus  might  have  shifted  the  disease  to  the  internal  orga*" 
produced  less  extensive  lesions  near  the  point  of  inoculation.    1 
lation  and  rupture  of  blood  vessels  seem  to  i>oint  to  a  rapid  mnlt 
tion  of  the  bacteria  within  them. 

The  lesions  may  possibly  suggest  the  presence  of  malignant  o 
to  which  guinea-pigs  are  very  susceptible.    The  absence  of  the 
of  this  disease,  however,  and  the  enormous  numbers  of  the  baetei 
swine  plague  present  in  the  subcutaneous  effusion  effectively  con 
this  supposition. 

The  cultures  made  from  these  two  animals  were  all  sucoessftaL 
in  a  tube  of  gelatine  from  the  blood  of  the  heart  and  Uver  d  1 
showed  the  minute  colonies  in  the  needle  track  in  two  days.    They 
exceedingly  numerous  in  the  liver,  few  in  the  blood.    Three  caltar 
liquid  media  from  the  spleen,  liver,  and  blood  respectivdy  were 
on  gelatine  plates  and  found  to  contain  the  motile  baoteriam  n 
lated.    From  guinea-pig  No.  2  gelatine  cultures  from  the  kidnej 
liver,  respectively,  and  liquid  cultures  from  the  liver  and  blood 
heart  were  tested  as  above  and  found  pure. 

Three  mice  were  inoculated  at  the  same  time  with  the  same  col 
No.  34,  quite  small,  received  two  drops;  No.  35,  four  drops;  Nc 
six  drops ;  No.  34  was  dead  the  next  day.    No.  36  died  Decembei 
spleen  very  large,  containing  the  introduced  bacterium  in  large  < 
ties.    No.  35  aetive  December  2S;  this  one  had  been  inocalatea 
some  tissues  from  swine  plague  about  six  weeks  previous. 

On  the  following  day,  December  17,  two  fowls,  Nos.  16  and  17,' 
inoculated  from  the  same  culture.    Each  received  1**,  one-half  on  i 
side  of  the  keel  of  the  sternum  subcutaneously.    Both  were  well 
cember  26.    When  killed  on  that  day,  the  site  of  inocalation  on  uh 
ler  surface  of  the  skin  was  deeply  reddened  by  an  injection  of  the 
vessels.    On  the  surface  of  the  pectoral  muscle,  the  iiyection  ^     i 
intense.    In  one  case  the  surface  of  the  muscle  was  dotted  witu  >ni 
ibrm  ecchymoses.    The  deeper  portions  of  the  muscle  were  not  i 
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reaction  in  the  birds  was  quite  severe  and  snggests  the  local  mul- 
cation  of  the  injected  bacteria  to  a  considerable  extent. 
^o  pigeons  (Nos.  3,  4),  were  inoculated  December  10,  with  a  culture 
b  forty -eight  hours  old,  in  beef  infusion  peptone,  from  the  spleen  of 
r^o.  114.  No.  3  received  ^^^  subcutaueously  near  the  keel  of  the 
nam.  No.  4  received  i'^  in  the  same  place  and  an  equal  quantity 
:  the  right  shoulder.  No.  3  showed  no  signs  of  illness  for  three 
ks  after.  No.  4  became  ill  within  a  day  after  inoculation.  Its 
hers  became  ruffled  and  it  remained  very  quiet.  It  seemed  to  have 
►vered  December  23,  when  it  was  killed  for  examination.  At  the 
of  both  inoculations  large  sequestra,  about  2^°^  long  and  1®""  thick, 
e  found  imbedded  in  the  pectoral  muscle,  consisting  of  necrosed 
icalar  tissue.  They  were  grayish  and  separated  from  the  living  tis- 
by  a  tough,  whitish  membrane.  Both  wore  readily  removed. 
1  this  experiment  both  birds  resisted  successfully,  the  one  receiving 
larger  dose  being  made  sick  for  a  time. 

wo  additional  pigeons  (Nos.  5,  6)  were  inoculated  December  21  with 
ijuid  culture  about  nine  days  old  from  the  spleen  of  pig  No.  112.  No. 
ceived  1^%  one-half  being  injected  subcutaueously  on  each  side  of 
keel  of  the  sternum.  No.  6  received  one-half  of  this  dose  in  the  same 
iner.  No.  5  was  found  dead  next  morning.  Cover-glass  prepara- 
8  of  the  spleen  and  liver  contained  no  bacteria,  the  time  being  too 
f  for  their  abundant  multiplication  in  the  various  viscera.  No.  6  be- 
sliglitly  sick  the  next  day.  On  December  27  its  feathers  were  very 
;n  ruffled,  and  its  head  drawn  in.  The  bird  was  killed  with  chloro- 
Q  December  28.  When  the  feathers  were  removed  the  crop  was  found 
rely  empty,  the  animal  quite  emaciated.  There  was  a  large  tumor 
jach  side  of  the  sternum  at  the  place  of  inoculation,  and  confluent 
r  its  anterior  portion.  Beneath  the  skin  each  appeared  as  a  triangu- 
yellowish- white  elevated  area  about  2®°*  square ;  on  section  it  ex- 
ed  from  1*^*"  to  2^"^  into  the  pectoral  muscle.  This  mass  of  muscular 
B  appeared  as  if  boiled,  resembling  that  of  pigeon  No.  1  exactly. 
:ne  viscera,  the  liver  and  kidneys  were  gorged  with  blood,  especially 
latter.  The  lower  portion  of  the  intestinal  canal,  examined  with  a 
I,  was  found  injected  and  dotted  with  numerous  dark  red  points.  It 
ery  probable  that  if  the  animal  had  been  allowed  to  live  the  intes- 

>  would  have  presented  the  same  appearance  as  that  of  pigeon  No.  1. 
er-glass  preparations  of  the  internal  organs  were  in  general  nega- 

as  far  as  repirds  the  active  multiplication  of  the  organism.  Liquid 
ures  of  the  liver,  kidney,  and  blood  from  the  heart,  when  testea  on 
tes  of  gelatine,  contained  the  motile  bacterium  of  swine  plague, 
tures  from  the  changed  pectoral  muscle  were  equally  successful. 

>  culture  from  the  liver  contained  in  addition  a  microbe  having  on 
itine  a  very  active  surface  growth,  contrasting  markedly  with  the 
wth  from  the  three  remaining  cultures  which  were  pure.  In  this 
mal,  the  local  reaction,  which  was  very  severe,  evidently  acted  as  a 
rier  to  the  invasion  of  the  microbes.  There  were  too  few  in  the  in- 
lal  organs  to  be  detected  in  cover-glass  preparations,  while  the  cult- 
test  proved  adequate  to  demonstrate  their  presence. 

to  December  5  two  pigs  (Nos.  121,  140)  were  inoculated  with  a  pure 

culture,  about  seven  days  old,  from  a  superficial  inguinal  gland 

:  No.  97,  each  receiving  about  3^*^*^  of  the  culture  liquid.    On  De- 

ir  10  the  temperature  of  No.  121  rose  to  107 Jo  p^.    xt  was  found 

i^aite  unexpectedly  on  the  morning  of  December  12,  having  eaten 

lythe  evening  previous.    To  summarize  briefly  the  j>o«t  mortem 


the  same  organ  gavo  the  characteristic  minute  colonies  in  ] 
bers.    The  check-pig  (No.  122)  placed  with  this  pair  on  t 
oculation  died  on  the  same  day  with  No.  140.    It  had  probnuj 
fected  by  No.  121,  as  it  had  succumbed  very  suddenly,  and  tl 
revealed  a  very  acute  case  of  swine  plague  of  the  hemon 
Lungs,  intestines,  and  lym])hatic  glands  wei*e  severely  diaei 
had  not  yet  formed.    The  spleen  contained  the  oval  bacterial 
dance,  as  shown  by  cover-glass  preparations  and  a  culture  ii 
With  the  same  culture  which  had  been  injected  into  pig 
and  140,  two  fowls  were  inoculated  on  the  same  day,  Decembe 
received  ^^^  of  the  culture  liquid  beneath  the  skin  on  each  a 
keel  of  the  sternum.    Both  fowls  remained  under  observatu 
]; }  weeks  without  revealing  any  symptoms  of  disease. 

j  I  f  On  November  28  two  pigs,  Nos.  98  and  99,  were  fed  with  the 

ji ]  of  No.  97.    No.  98  had  been  at  the  station  nearly  six  weeks  a 

!  ;  well.    The  temperature,  at  the  time  of  feeding,  102)0^  rose  t 

;'■  November  30,  but  fell  to  104 J o  December  3.    December  5  1 

i  •  began  to  fail  very  rapidly,  and  died  during  the  night    < 

VI  tinn  nn  f1iRf*olo     Hon  of  thpt  Kkin  :  RiinAraoial  inflrninal  t 
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belies.  The  glands  between  the  coils  of  the  large  intestine  of  a 
pnrplish-red.  The  caecum  and  neighboring  portion  of  large  intes< 
jlosely  studded  with  superficial  ulcerations  of  varying  size,  some 
srish,  others  with  a  jet-black  center  surronnded  by  a  yellowish  bor- 
Tbis  center  probably  represents  the  remains  of  the  blood  extrava- 
IS  leading  to  the  ulceration.  In  cover-glass  preparations  of  the 
n  and  liver,  the  same  oval  bacterium  was  present  in  moderate  num- 

In  a  gelatine  tube  culture  each  of  blood  from  the  heart  and  of 
;pleen,  the  characteristic  colonies  appeared  very  numerous  in  the 
n  and  moderately  so  in  the  blood.  Liquid  cultures  from  the  same 
jes  were  found  to  contain  the  motile  bacterium  only  and  to  have 
haracteristic  growth  on  gelatine. 

case  of  No.  90  the  temperature  likewise  rose  to  107Ao  F.,  on  JN'ovem- 
;0.  1 1  died  on  December  7.  The  lesions  resembled  those  of  !No.,  98, 
the  following  exceptions :  In  the  left  side  of  the  abdominal  cavity 
ge  clot  of  blood  was  found  beneath  the  peritoneum,  extending  from 
the  diaphragm  into  the  pelvis  and  representing  probably  300««  ot 
I.  The  left  kidney  was  entirely  imbedded  in  it.  The  place  of  rupt- 
lould  not  be  found,  owing  to  the  firmness  of  the  clot.    Both  kidneys 

Glands  of  the  intestinal  tract  prominent,  but  very  pale.  In  the 
ach  the  food  there  present  was  encased  in  a  dark  coagulum.  The 
)rrhago  probably  came  from  the  base  of  the  folds  at  the  fundus, 
e  the  umcosa  was  very  dark  red.  In  the  ctecum  and  large  intes- 
the  mucous  membrane  was  studded  with  jet-black  pigment-patches 
cted  into  lines  and  groups.  The  valve  was  covered  with  these  ec- 
loses  showing  signs  of  ulceration.  This  condition  prevailed  through- 
he  large  intestine ;  the  rectum  seemed  intact.  Echinorhynchi  in 
I  intestine.  The  oval  bacterium  found  on  cover-glass  preparations 
e  spleen  in  moderate  quantity.  Two  cultures  in  tubes  containing 
ine  were  prepared,  one  from  blood  taken  from  the  heart,  the  other 
the  spleen.  In  forty-eight  hours  a  small  number  of  whitish  points 
present  in  the  blood  culture.  In  that  of  the  spleen,  however,  each 
le-track  contained  a  large  number  of  these  minute  colonies.  In  ad- 
1  to  these  there  were  in  all  five  colonies  distinguished  from  the  rest 
leir  large  size.  Two  cultures  in  meat  infusion  peptone  inoctdated 
blood  from  the  heart,  when  tested  on  gelatine  plates,  were  found 

A  liquid  culture  from  the  spleen  gave  different  results.  The  Ime 
le  gelatine  plate,  along  which  the  bacteria  had  been  sown,  was  visi- 
8  a  white  line  in  twenty-four  hours,  while  the  colonies  of  the  bac- 
m  of  swine  plague  do  not  appear  within  forty-eight  hours  after 
ig.  The  surface  growth  especially  was  quite  vigorous,  enlarging 
n  three  to  four  days  into  an  irregular  whitish  band.  The  microbe 
obled  that  of  swine  plague,  but  was  larger  and  stained  more  deeply. 
liquid  culture  itself,  when  reexamined,  was  covered  by  a  brittle 
brane.  The  tube  culture  in  gelatine  demonstrated  that  the  strange 
3be  was  present  in  very  small  numbers  in  the  spleen  itself.  This 
rates  very  clearly  how  one  method  of  culture  acts  as  a  check  on  the 
•,  and  how  each  contributes  something  to  the  determination  of  the 
I.  The  presence  of  another  organism  in  the  spleen  need  not  be  very 
rising  when  we  consider  the  severe  hemorrhage  mentioned  above. 
TO  pigs,  Nos.  107  and  108,  were  allowed  to  feed  December  9  upon  the 
eh  and  intestines  of  Xo.  0<).  Xo.  107,  after  showing  symptoms  for 
lb  a  week,  was  found  dead  December  18.    No.  108  lingered  until 

t)er  21,  when  it  was  found  dead.    In  No.  107  there  were  a  few 

In  the  caecum  and  a  large  area  of  inflammation  in  the  stomaob. 
lymphatics  in  general  were  swollen  and  gorged  with  blood.    Ex- 
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travasation  on  auricles  of  heart.  The  antopsy  of  No.  108  revealed  a  more 
extensive  ulceration  and  inflammation  of  the  large  intestine.  Thele- 
sioDS  elsewhere  were  similar  to  those  of  No.  107.  In  the  spleen  of  both 
animals  the  characteristic  bacterium  was  found.    No  caltures  made. 

In  the  evening  of  December  5,  two  pigs,  Nos.  120  and  145,  were  fed  with 
four  liquid  cultures  of  the  bacterium  of  swlDe  plague  and  next  morning 
with  five  additional  cultures,  each  culture  being  equivfldent  to  10". 
These  had  all  been  tested  on  gelatlDC  plates  and  found  pure  ooltaresof 
the  same  microbe.  The  source  of  these  cultures  were  pigs  Nos.  96  aikl 
97,  the  rabbit  and  mice  inoculated  therefrom.  The  cultures  were  mixed 
with  dry  feed  and  were  in  this  way  readily  consumed.  December  1% 
No.  145  was  somewhat  dull,  and  had  slight  diarrhea,  continning  until 
death,  which  occurred  rather  suddenly  between  5  and  6  p.  m.  December 
12,  as  it  had  eaten  heartily  in  the  morDing.  It  was  examined  eflody  the 
next  day.  No  distinct  discoloration  of  the  skin ;  superficial  inguinal 
glands  tumefied  and  slightly  reddened.  In  the  abominal  cavi^,  the 
peritoneum  covering  the  intestines  was  faintly  reddenedi  the  vesads  of 
the  omentum  distended  and  bright  red.  A  small  quantity  of  straw- 
colored  serum  present.  The  surface  of  the  liver  was  covered  with  bloidi- 
gray  patches.  The  medulla  of  kidney,  including  tips  of  papiUas,  Tery 
dark  red ;  spleen  dark,  slightly  enlarged ;  vessels  of  sur&ce  of  heart 
very  much  distended. 

In  the  stomach  the  mucous  meinbrane  of  .the  ftindus  w    .,  as  i 
a  very  dark-red  color.    The  severest  .lesions,  however,  a      sncn      re 
had  not  seen  before,  were  found  in  the  ileum  and  large  iuu     i        j 
about  3  feet  &om  the  valve  the  entire  mucosa  of  the  ileum  was     ui 
stained  yellowish,  and  could  be  scraped  off  with  the  scalpel.    Tuo 
appeared  as  if  macerated ;  the  mucous  membrane  came  away  in  A 
the  lower  part  of  the  large  intestine,  the  complete  necrosis  was  cr 
replaced  by  a  dark-red  membrane  dotted  with  yellowish  ulcers  i    jui  i     • 
fourth  inch  in  diameter  and  not  more  than  half  an  inch  apart.       i     j, 
in  the  rectum  ulceration  was  absent.    The  affected  intestine  was  mi 
thickened  that  it  failed  to  collapse  when  cut  open  and  contents  n 
In  this  case  the  local  effect  of  the  ingested  bacteria  had  been  trei 
overshadowing  the  lesions  of  the  remaining  viscera.    Even  i      i 
phatic  glands,  almost  invariably  and  severely  diseased  in  t      v 
ing  cases  were  but  moderately  inflamed ;  those  of  the  meseni     %  j 
ever,  were  very  much  enlarged.    The  other  animal.  No.  1      < 
day  later.    The  temperature  was  but  slightly  elevated  untu  De        v 
12,  when  it  reached  108^  F.    Great  debility  supervened  until  A     n,  jue* 
cember  14.    In  this  animal  superficial  inguinal  glands  were  fi 
larged,  the  cortical  portion  gorged  with  blood.    Spleen  enlarg    , 
friable.    A  few  ecchymoses  on  endocardium  and  epicardinm.    . 
lobules  of  the  lungs  dark  red,  hepatized,  showing  here  and 
travasations  under  the  pleura.    Both  kidneys  much  swolli 
dark  red,  numerous  extravasations  under  the  capsule.    On  m    3 
cortical  portion  dotted  with  closely-set  dark  points,  mi    ulli    '  no 
also  congested.    Lymphatic  glands  of  mesentery  very        [e,  to 
meso-colon  gorged  with  dark  blood.    The  mucosa  aron       i      p: 
and  on  its  valve  colored  deep  purple,  the  inflammation  ex 
some  distaiH^e  into  the  duodenum.    The  mucosa  of  Uie  si    u  lu 
(containing  a  few  specimens  of  dscaris)  was  not  diseased  exc 
ihe  ileo-csbcal  valve,  where  a  small  area  was  coverod  wi 
^extravasations.    The  caecum  and  upper  third  of  the  laree  ^ 

'he  seat  of  extensive  ulceration.    The  yellowish,  su 
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T  nnmeroas,  leaving  but  little  of  the  deeply  congested,  parplish 
nbrane  exposed  to  view. 

1  this  animal  the  effeot  of  the  ba<)teria  was  far  less  corrosive,  but 

inflammation  of  tlie  kidneys  and  lymphatic  glands  more  severe.    On 

glass  preparations  of  the  spleen  of  both  of  these  animals,  the 

]     *.teristic  bacterium  was  fonud,  far  more  abundant  in  the  latter  case, 

)ver.  In  these  cases,  therefore,  the  feeding  of  pure  cultures  was 
icient  to  bring  about  a  most  severe  type  of  the  disease.  A  gelatine 
•e  culture,  each  of  blood  from  the  heart  and  from  the  spleen  from 
b  animals,  proved  pure.  Likewise  four  liquid  cultures  from  the  same 
trees;  each  contained  the  motile  bacterium  only;  all  grew  alike  on 
.tes,  the  colonies  identical  with  those  of  preceding  cultures. 
>n  December  19  two  pigs  (Nos.  76, 118)  were  fed  with  about  30««  each 
Tarious  pure  liquid  cultures  from  six  to  ten  days  old.  Five  of  them 
re  from  the  spleen  of  pigs,  one  from  a  mouse.  For  a  few  days  after 
cember  23  the  bowels  of  No.  118  were  loose  and  the  animal  was  dull 
1  off  its  feed ;  thence  it  continued  to  improve.  It  was  killed  Jan- 
ry  7  when  apparently  well.  The  only  evidences  of  disease  were  a 
•derate  enlargement  of  lymphatics  of  abdomen,  which  contained  a  con- 
erable  quantity  of  straw-colored  serum.  In  the  lungs,  which  were 
general  of  normal  consistency  and  color,  there  were  numerous  puncti- 
foci,  of  a  dark  red  color.    The  csecum  and  colon  contained  no  ecchy- 

«)  or  ulcers  5  membrane  pale.  The  walls,  however,  were  much  thick- 
3a,  so  that  they  scarcely  collapsed  when  cut  open  and  emptied.  This 
kture  recalled  the  condition  of  the  colon  in  No.  145,  which  had  been 
L  with  cultures  and  in  which  the  great  thickening  was  accompanied 
complete  superficial  necrosis.  Spleen  evidently  free  from  bacteria, 
shown  by  one  culture  and  cover-glass  preparations.  It  is  highly 
>bable  that  the  thickening  of  the  intestine  was  due  to  the  ingested 
Itures,  and  that  the  animal  was  quite  insusceptible. 
^o.  76,  an  old  animal  which  had  failed  to  take  the  disease  before  when 
[>08ed  to  it,  remained  unaffected  after  the  feeding. 
i^uite  different  from  most  of  the  cases  described  was  that  of  No.  89, 
posed  November  5  to  the  disease  with  those  vaccinated  with  Pasteur's 
;enuated  virus.  It  presented  no  very  marked  symptoms  of  disease, 
septing  a  slight  elevation  of  temperature.  November  23  both  eyes 
inflamed;  it  moved  about  with  difficulty,  and  on  December  5  it 

evidently  dying,  so  that  it  was  thought  best  to  kill  it,  which  was 
31  plished  by  a  blow  on  the  head.  The  skin  of  the  abdomen  was 
irered  with  brownish,  papery  scales,  which  came  away  readily,  ezpos- 
1^  a  perfectly  clean,  white  skin.  The  superficial  inguinal  glands  were 
rv  large,  pale,  and  infiltrated  with  much  serum.    Spleen  dotted  with 

w  red  points.  Liver  pale;  on  its  surface,  small,  yellowish  patches 
re  and  there.  They  cut  like  cartilage  and  formed  the  walls  of  small 
its,  containing  a  soft,  brownish  pulp.  Small  portions  of  the  lungs 
averted  into  a  dull  red,  hepatized  tissue,  probably  due  to  the  pres- 
oe  of  numerous  lung-worms.     Heart  normal.    Lymphatic  glands  of 

ntery  and  mesocolon  very  large,  but  pale  and  tough.    Stomach 

small  intestine  apparently  normal.    About  one-half  of  the  large  in- 

ine,  including  the  caecum,  was  studded  with  yellowish  ulcers,  closely 

mbling  those  depicted  on  Plate  I. 
x'his  case  corresponded  closely  with  those  which  had  come  under  our 
*vation  for  more  than  a  year  past.    All  inflammatory  processes 

apparently  subsided,  leaving  nothing  but  the  extensive  intestinal 
ions  as  witnesses  of  the  former  presence  of  the  disease.  Even 
Lcous  membrane  surrounding  the  ulcers  was  pale,  so  that  any  OM 
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unacquainted  with  the  lesions  of  acute,  fatal  cases  might  infer  that  die 
disease  in  general  was  a  x>ure]y  local  one,  attacking  the  mucooB  mem- 
brane at  the  place  of  ulceration.  It  is  highly  probable  also  tiiat  in 
such  cases  the  pathogenic  microbe  has  been  eliminated,  or  has  iriveD 
way  to  other  sceptic  microbes,  which,  gaining  admission  throagh  the 
iutestinal  ulcers,  may  live,  if  not  multiply,  in  the  body.  The  spleen 
which  furnished  us  quite  invariably  with  pure  cultures  from  the  acute 
cases  described  above,  and  which,  according  to  cover-glass  preparatiom 
and  gelatine  cultures,  contained  the  bacterium  in  abundance,  &iled 
in  this  case.  Two  liquid  cultures,  inoculated  with  a  platinam  wiiCf 
plunged  into  the  parenchyma,  remained  sterile.  A  third  tube,  into 
which  a  small  x)Lece  of  the  spleen  tissue  had  been  dropped,  likewise  re- 
mained clear.  It  is  evident  that  if  even  a  single  germ  had  been  ptes- 
ent,  one  of  the  tubes  would  have  been  clouded.  It  is  needless  to  add 
that  cover-glass  preparations  of  spleen  tissue  were  equally  negatiTe 
Three  mice,  inoculated  with  a  bit  of  the  same  organ,  were  active  tktie 
weeks  later. 

Among  those  cases  in  which  swine  plague  was  definitely  made  oat  os 
post  mortem  examination  may  be  mentioned  No.  88,  which  was  exposed 
to  the  disease  with  No.  81),  November  5,  and  died  November  16,  Cover- 
glass  preparations  of  the  spleen  revealed  the  presence  of  nameroiis  m* 
crobes,  slightly  longer  than  the  bacterium  of  swine  plague  and  without 
the  light  center.  Cultures  in  gelatine  from  the  spleen  and  heart's  blood 
grew  more  rapidly  than  pure  cultures,  the  surface  growth  being  eqie* 
cially  vigorous.  Liquid  cultures  from  the  blood,  when  tested  by  1^ 
cultures,  showed  the  characteristic  growth  of  the  bacterium  of  swin 
plague;  but  there  were,  iu  addition  to  these,  a  few  smaller  cokmitt 
growing  like  them,  so  few  iu  number,  however,  that  they  were  regiuded 
as  retarded  colonies  of  the  same  microbe,  their  small  size  exdadiDgi 
microscopic  determination. 

On  November  27  a  mouse,  which  had  been  inoculated  with  a 
spleen  from  this  pig  November  10,  was  found  dead.    It  had  beei 
ill  since  the  inoculation.    The  eyes  were  closed ;  the  amount  ut  v    y 
tion  very  slight.    The  glands  of  the  groin  enlarged,  serouslyinfllti 
The  acini  of  the  liver  were  pale  and  bloodless,  its  substance  vex^ 
Spleen  enormously  enlarged,  reddish,  mottled.     Kidney  showed 
whitish  x^atches,  half  as  large  as  a  pin's  head ;  on  section  the 
lary  portion  was  deeply  congested  and  well  marked  off  from  the  in 
cortical  portion.    Both  liver  and  spleen  very  soft  and  friable.    ] 
(I'dematous,  but  Hoat  iu  water.    They  presented  on  the  sar&oe  im^ 
sious  of  the  ribs  and  very  minute  interlacing,  red  lines,  as  of  iqei 
vessels.    Cover-glass  preparations  of  the  spleen,  liver,  kidneys,  lui 
and  blood  from  the  heart  all  contained  the  oval  bacterium  of  si 
])lague  in  profusion,  the  paler  center  well  marked  in  all  prepanit 
The  culture  iu  gelatine  from  the  spleen  presented  innumerable  m: 
colonies  in  the  track  of  the  platinum  wire.    The  liquid  cultures  u 
the  spleen  and  heart's  blood  both  contained  an  oval,  motile  bacte 
The  cultures  were  opalescent,  without  surface  membrane.    Both  i 
pure  when  tested  by  line  cultures  on  gelatiue. 

On  December  2  another  mouse,  which  had  been  inoculated  with 
one  just  described,  and  kept  in  the  same  jar,  was  killed  with  chk>:      ^ 
The  organs  presented  the  same  appearance  afi  the  one  just       en 
he  spleen  also  of  enormous  size.    Strange  to  say,  no  bacteria  m«:») 
!n  any  of  the  internal  organs,  but  a  liquid  culture  of  the  blood  ' 
ained  the  motile  bacterium  and  was  pure,  as  determined  by  11 
'ires.    T)iis  animal  had  been  inoculated  sixteen  days  before.    '. 
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am  of  swine  plagae,  not  obtained  pure  firom  the  pig,  was  thus  isolated 
passing  through  mice. 

D  another  case,  No.  100,  in  which  the  mncons  membrane  of  the 
sum  was  a  single  mass  of  necrosed  tissue  and  most  of  the  other 
ons  found  in  swine  plague  were  present,  cover-glass  preparations 
the  spleen,  blood,  and  a  few  lymphatic  glands  were  negative.  One 
lid  culture  of  the  blood  and  two  of  the  spleen  remained  sterile.  A 
tinum  wire,  dipped  into  the  blood  and  spleen  substance,  was  drawn 
ongli  layers  of  gelatine  on  plates.  Not  a  single  colony  appeared. 
3  animal  penned  with  the  former,  No.  101,  also  died  of  swine  plague, 

icwn  on  post  mortem  examination,  but  complicated  with  a  localized 
itonitis  in  the  region  of  the  liver.  The  liquid  cultures  from  the 
itoneal  effusion  and  blood  grew  more  vigorously  than  swine  plague 
steria,  and  on  gelatine  the  colonies  remained  very  small.  In  several 
Br  attempts  at  plate  cultures,  they  entirely  failed  to  grow.  The 
jrobe  resembled  that  of  swine  plague.  In  both  pigs  (Nos.  100  and 
.)  the  common  bile-duct  was  completely  occluded  and  greatly  dis- 
by  about  ten  ascarides,  extending  from  the  duodenum  into  the 
atier  bile-ducts.  This  may  account  for  the  peritonitis  found  in  No. 
L.  The  fact  that  it  is  difficult  to  demonstrate  the  presence  of  thebac- 
ium  of  swine  plague  in  chronic  cases  which  have  lasted  more  than 
■ee  weeks,  and  in  whicli  the  ulcerations  in  the  large  intestine  are 
eady  far  advanced  (Plate  I)  cannot  be  emphasized  too  much.  In 
>se  cases  in  which  the  disease  leads  to  a  sudden  fatal  termination,  the 
Bterium,  as  a  rule,  is  found  abundantly  in  the  spleen.  Ignorance  of 
*8e  facts  has  no  doubt  led  to  previous  erroneous  deductions  in  investi- 
tions  on  the  etiology  of  this  disease.  Chronic  swine-plague  must 
ceforth  be  looked  upon  as  an  after  stage,  independent  of  the  disease 

f  id  caused  by  intestinal  lesions,  the  indirect  result  of  the  growth  of 
)  I      ;terium  in  the  blood  vessels  of  the  mucous  and  submucous  tissue. 

I  terium  has  already  disappeared  from  the  stage  and  makes  way 
quently  for  other  either  harmless  or  septic  microbes,  which  gain  en- 

ce  through  the  ulcerated  membrane  and  are  found  in  the  blood  and 
■ons  exudates.  An  epidemic  of  swine  plague,  which  broke  out  among  * 
lerd  of  pigs  destined  for  experimental  purposes,  illustrates  the  gen- 
ii statement  above  very  well.  This  epidemic  which,  most  fortunately, 
peared  after  the  experiments  recorded  in  the  preceding  pages  had 
en  completed,  and  cast  no  doubt  on  the  results  obtained,  was  very 
vere  and  showed  the  great  mortality  in  herds  ih  which  the  disease 

gained  a  foothold.    The  disease  was,  without  doubt,  introduced 

vh  the  herd,  and  the  lesions  found  on  post  mortem  all  pointed  to  chronic 

ses  of  three  or  four  weeks  standing.    Of  twenty-live  animals  exposed 

the  disease  onl  v  two  remained  well.    All  the  diseased  animals  died  in 

riods  varying  from  two  to  four  weeks  after  exposure.    Each  case  was 

refully  examined  and  cover-glass  preparations  made  from  the  spleen 

every  auminal.    Out  of  fifteen  animals  only  two  had  a  few  bacteria 

the  8])leen.    Of  but  three  of  these  liqniil  cultures  were  made,  for 

ant  of  time.    These  three  remained  sterile.    This  is  very  significant 

li6n  we  compare  with  these  latter  results  those  obtained  from  acute 

8.    It  goes  far  to  prove  that  the  majority  of  the  animals  affected 

I  swine  plague  die  from  tbe  sequelae  of  the  disease,  and  but  few  from 
m  direct  eft'ect  of  the  microbes  multiplying  in  the  blood  vessels  of  the 
lemal  organs. 

It  is  hardly  necessary  to  recall  once  more  the  important  fact  that  in 
Itheto  cases  no  bacillus  resembling  that  found  in  Pasteur's  vaocine, 
Id  proved  to  be  the  cause  of  rouget  on  the  continent  of  Europe^  ever 
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appearecl  to  as  in  cover-glass  preparations  or  in  caltures.  In  his  fint 
commuDicatiou  on  rouget,  Pasteur  speaks  of  the  microbe  as  &tal  to  rab- 
bits and  sheep,  bat  not  to  fowls.  Having  satisfied  oarselves  that  it 
killed  rabbits,  but  had  no  effect  on  fowls,  two  lambs  were  inocixlated 
December  31  in  each  thigh,  Ko.  1  with  2<^,  No.  2  with  1%  of  a  liquid 
culture  from  the  spleen  of  pig  No.  112,  now  nineteen  days  old.  On  Jan- 
nary  3  the  temperature  of  No.  1  had  risen  to  106  Jo  F.  In  both  there  was 
considerable  stiffness  in  the  hind  limbs,  no  desire  for  food.  No.  2  wu 
killed  January  13,  after  having  almost  recovered.  At  the  places  of  in- 
oculation small  abscesses  had  formed.  The  neighboring  lymphatia 
were  enlarged.  The  viscera  seemeil  intact,  excepting  the  spleen^  whiA 
was  dotted  with  immeroas  small  red  patches  resembling  extravasatioiu. 
A  bit  of  tissue  therefrom  contained  no  bacteria. 

The  other  himb  was  also  nearly  recovered.    On  each  thigh  two  small 
abscesses  had  formed. 

A  calf  was  inoculated  hypodermically  at  the  same  time  with  4*  of 
third  liquid  culture  from  the  spleen  of  pig  No.  114.     Its  tempo     in 
rose  from  103°  tx)  106°  F.,  which  it  reached  January  2,  when  a  swellinir^ 
perceptible  in  front  of  the  shoulder  where  the  injection  had  been       i 
The  temperature  slowly  fell  afterward.    The  animal  was  killed  toi 
other  purpose  January  13.    The  swelling,  as  large  as  a  hen's  egg,  ^ 
found  to  implicate  the  muscular  tissue  into  which  the  needle  no  d 
had  penetrated.    When  incised,  an  irregular  cavity  was  found  wi 
the  muscular  tissue  lined  with  a  soft  pultaceous  mass,  arising  fi^      w 
crosis  of  the  muscle  substance.     A  superficial  lymphatic  gluid  ]       bf 
was  considerably  enlarged. 

THE  BACTERIUM  OF  SWINE  PLAaUE. 

In  at  least  twenty -five  cases  of  undoubted  swine  plagne,  bits  oi 
tissue,  when  spreail  out  in  a  thin  layer  on  a  cover-glass,  dried  and  su 
in  some  aniline  color,  were  found  to  contain  the  same  microbe  in  gi 
or  less  abundance*  (Plate  II,  Fig.  1).    When  stained  for  from  one  totwu 
minutes  in  an  aqueous  solution  of  methyl- violet t  and  exanuned  wit^* 
Zeiss  j\  homog.,  they  appear  as  elongated  ovals,  chiefly.in  pairs.   ! 
greater  number  present  a  center  paler  than  the  periphery.    This  may  uo 
due  to  a  greater  density  or  staining  capacity  of  the  peripheral  po 
The  darker  portion  is  not  localized  at  two  extremities  as  in  theba 
of  septicaemia  in  rabbits,  but  is  of  uniform  width  aroaud  the  entirow 
cumference  of  the  oval.    The  length  of  an  oval  in  balsam  pre 
is  about  1.2  to  1.5  micromillimeter;  its  width,  .0  micromlllime    -.   vo- 

•  DuriDg  tho  past  yoarniuch  time  an<l  labor  were  spent  in  ezaminiug  seotioni  ' 
from  intestinal  iiUrorH,  enlarged  lymphatics,  and  hepatizod  lung  tissae.  Tbi  -^ 
contained,  as  might  have  been  expected,  various  foi*ms  of  organiams.  Evoi  -^ 
deeper  portions  away  from  tlie  necrosed  regions  no  two  nlcon  were  alike  as  i*  ^ 
the  bacteria  found  therein.  Sometimes  micrococci  would  be  foand  in  abr**^*«>M 
the  inflammatory  inliltrntion.    At  other  times  long,  slender  filaments  wooU  -" 

adjacent  blood  vessels  and  extend  into  the  healthy  area.    Ova  tVom  the  Mmv 
were  quite  constantly  found  in  the  base  of  the  ulcer;  some  were  imbedded  amw»r 
cellular  elemeut-s  near  the  (ulge  of  the  nicer.    Sections  of  enlarged  lymphatie, 
ihowed  an  engorgement  of  the  lymph  sin  uses  with  blood  corpuscles.    &K^rL.  -^^ 
absent.     Sections  of  luug-ti-^sue  were  equally  negative  or  cootradictory.    Ai 
terial  examined  came  from  chronic  cases  the  re«nlt  need  not  be  very  snrp 
what  has  been  stated  concerning  the  presence  of  the  bacterium  of  swine  pL     ■""T[ 
spleen  in  acute  and  chronic  cases.     It  is  our  intention  to  sabject  the  in«      ^'^ 
:ained  from  acute  cases  to  a  thorough  microscopic  examination  flrom  which  » 
•ilts  may  be  expected.  - 

t  The  baoterinm  from  liquid  cultures  when  stained  with  anilin^  water^  lusAii^ 
^t,  »r^i\  de^'olorized  with  iodine  according  to  Gram  does  noft  rotttin  tii0  rttin  w* 
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3iially  forms  arc  observed  longer  than  this  (1.8  micromillimeter) 
somewhat  more  slender ;  in  these  also  there  is  a  noticeable  differ- 
ipce  between  the  central  and  the  i>eripheral  portions  in  the  Intensity  of 
Qe  stain.  (This  difference  is  not  an  optical  effect,  for  it  is  only  seen  after 
be  bacteria  have  been  stained  and  are  examined  without  a  diaphrLrgm. 
t  is  well  known  that  large  pencils  of  light  efface  details  of  structure  and 
>ring  out  those  depending  on  differences  in  the  intensity  of  the  color.) 
In  liquid  media  the  bacterium  is  motile^  its  movements  recall  those 
ihncterium  termo.  When  moving  to  and  fro  the  pairs  of  bacteria  are 
kpt  to  revolve  about  the  point  of  division  in  such  a  way  that  each  indi- 
idnal  describes  the  surface  of  a  cpne.  That  it  is  not  bacterium  termo  is 
proved  by  the  fact  that  it  does  not  liquefy  gelatine  and  that  not  the 
lightest  putrefactive  odor  is  emitted  from  any  culture  containing  it. 

The  bacterium  under  cultivation  shares,  with  many  other  bacteria, 
he  proi)erty  of  varying  slightly  in  form  in  different  media,  and  at  dif- 
iereut  periods  in  the  same  medium.    Cultivated  in  meat  infusion  with 
per  cent,  peptone  for  forty-eight  hours,  the  average  size  of  a  bacterium 
^as  .9  micromillimeter  in  length,  and  .4  to  .5  micromillimeter  in  width. 
In  meat  infusion  peptone  gelatine  they  are  larger  than  in  cover  glass 
♦reparations  from  the  spleen.    Occasionally  a  very  long  filament  may 
e  seen  lying  amongst  the  ovals  and  short  rods.    These  vary  from  .8 
cromillimeter  to  1.8  mioromillemeter  in  length,  and  are  about  .7  micro- 
llimeter  broad  in  cultures  forty-eight  hours  old. 
The  value  of  dimensions  must  not  be  overestimated.    They  are  at 
est  somewhat  variable.    The  size  of  a  microbe  which  is  constantly 
ndergoing  division   must  vary  with  the  activity  of  multiplication, 
hioh  in  turn  depends  on  the  amount  of  nutritive  material  at  hand, 
[ence  in  a  rich  medium,  at  an  early  period  of  growth,  microbes  mul- 
ply  faster,  and  the  forms  are  relatively  smaller  than  in  less  nutritive 
tedia,  or  in  such  in  which  the  food  material  is  nearly  exhausted.    This 
t  least  agrees  with  our  own  observations.    In  cultures  of  the  swine 
lagne  bacterium  in  chicken  broth,  probably  the  poorest  of  meat  ex- 
acts, slender  filaments  of  considerable  length  were  frequently  observed. 
he  culture  was  suspected  of  being  impure,  but  when  tested  on  plates 
o  diffieience  among  the  colonies  could  be  observed.    Moreover,  these 
i:       ;  had  an  abnormal  appearance  never  seen  in  vigorously  growing 
;uii.    They  often  bore  dilations  and  constrictions,  and  their  extremi- 
ty were  poorly  defined.    They  were  also  characterized  by  very  slug- 
II      movements. 

jLu  all  cultures  we  have  determined  the  purity  of  cultures  not  by  one 
at  by  several  chai^cters.  The  most  important  of  these  are:  (1)  The 
low  growth  and  absence  of  liquefaction  in  nutritive  gelatine ;  (2)  the 
ppearance  of  the  colonies  of  the  bacterium  on  gelatine  plates;  (3)  its 
)rm  and  motility  in  liquid  media. 

In  neutralized  liquids,  such  as  extracts  or  infusions  of  beef  with  or 

thout  peptone,  the  bacterium  multiplies  very  rapidly,  so  that  tubes, 

noculated  with  a  minimum  quantity  of  blood,  &c.,  containing  it,  are 

avariably  turbid  on  the  following  day.    This  turbidity  is  greatest  in 

uids  rich  in  nutritive  matter,  such  a«  those  containing  peptone.    In 

pie  meat  extracts  the  liquid  remains  merely  opalescent.    On  shaking 

tube  a  considerable  flaky  deposit  is  seen  in  a  few  days  after  inocu- 

)n.    There  is  at  no  time  a  distinct  membrane  observable  on  the  sur- 

of  the  liquid,  although,  when  tubes  remain  very  quiet  for  a  time,  a 

ow  whitish  ring  is  apt  to  be  deposited  on  the  glass  at  the  surface 

■  ui6  liquid.    This  baud,  consisting  solely  of  bacteria,  is  sometimes  en- 

ite,  sometimes  limited  to  a  small  portion  of  the  curcamferevoe  of  the 
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tcbe.  It  is  densest  in  neutralized  meat  infusion  to  which  1  per  06at(^ 
peptone  has  been  added,  and  appears  in  the  form  of  whitish  downy 
masses  \?hich  are  readily  shaken  down  into  the  liquid.  On  tbesorCMe 
no  confluent  membrane  forms,  but  occasionally  a  small  patch,  resem- 
bling the  band  just  described,  is  seen  Hoating  on  the  surface  of  the  liquid 
This  baud  cannot  be  homoloc|:ized  with  the  membrane  formed  by  other 
bacteria,  such  as  that  of  bacillus  subtiliSj  since  it  is  not  constantly  present 
and  forms  only  after  several  days  or  a  week.  It  must  be  looked  Qp(m 
merely  as  a  deposit  of  the  bacteria  similar  to  that  formed  on  the  bottom 
of  the  tube  at  the  same  time.*  At  the  end  of  two  or  three  weeks  the 
sediment,  consisting  entirely  of  very  short  rods  or  ovals,  does  not  stain 
well.  Only  a  narrow  line  of  color  indicates  the  outlines  of  the  individ- 
ual microbes.  It  might  be  claimed  with  Klein  that  these  are  spore- 
bearing  forms.  This,  however,  has  not  been  confirmed.  On  the  other 
hand,  our  experiments  on  the  thermal  death  point,  given  below,  oppoee 
this  view. 

When  sown  on  gelatine  plates,  either  scattered  or  iu  lines,  theecdo- 
nies  may  be  detected  with  a  low  power  after  forty-eight  hours.  Th^ 
are  nearly  spherical,  with  i)ale  disk  and  sharply-defined  margin.  In  an- 
other day  they  are  visible  to  the  naked  eye  as  mere  points.  Examined 
with  a  1-inch  objective  they  appear  irregularly  oval,  egg-shaped,  or 
spherical.  The  margin  in  a  well-defined  dark  liue,  the  disk  brownish  in 
color  with  trfinsmitted  light  (Plate  II,  Fig.  2  a).  When  growing  on  the 
surface,  the  colouiea  appear  as  patches  somewhat  refrangeut  (Plate  Ilf 
Fig.  2  b).  The  renter  being  elevated,  the  whole  forms  a  very  flat,irre|- 
ular  cone.    The  border  of  the  colony  is  irregular,  very  thin,  and  pdei 

While  examining  liquid  cultures  by  sowing  them  in  lines  on  gelatine 
l>lates,  we  observed  in  every  liue  a  few  very  faint,  cloudlike  bodies, 
which  were  evidently  situated  near  the  lower  surface  of  the  geladne,or 
between  it  and  the  glass.  These  colonies  (Plate  II,  Fig.  2,  c,  c/,  &')  were 
much  larger  than  the  spherical  forms,  the  center  slightly  opaque  and 
margins  gradually  vanishing.  We  at  tirst  suspected  the  presence  of 
another  microbe,  but  how  could  two  microbes  be  present  iu  a  liquid^ 
ure  in  the  proportion  of  1  to  100  or  moi*e?  When  examined  miciOBCop- 
ieally  they  resembled  the  bacterium  which  was  in  the  majority.  let 
this  method  was  not  satisfactory',  since  it  was  difficult  to  get  access  to 
the  deeply  buried  colony.  Finally,  we  came  to  the  conclusion  tiiatthe 
bacterium  of  swine  plague  grew  in  this  way  when  deposited  on  theglasii 
To  prove  this,  we  dried  thin  layers  from  a  liquid  culture  uponglan 
plates  and  poured  the  gelatine  upon  them.  In  forty-eight  hours  ve 
found  the  plateseovcred'with  these  pale,  nebulous  colonies;  onlyaveij 
small  number  were  round.  As  the  film  had  not  been  thoroughly  diyi 
some  bacteria  may  have  worked  their  way  into  the  gelatine  and  tbere 
developed  into  spherical  colonies. 

Tiiere  is  another  feature  of  the  nebulous  colonies  which  suggest^  to 
us  the  identity  of  the  two  forms  of  growth.  In  Figure  2  c"  a  nebaloos 
colony  is  drawn  with  a  s])herieal  form  above  but  communicating  witb 
it.  At  tirst  sight  the  spherical  form  seems  to  have  burst  and  discharged 
its  contents,  which  represent  the  nebulous  form,  the  trufe  explanation 
being  that  the  sanu*  colony  grows  up  into  the  gelatine  and  latendlyover 
the  glass.  Figun?  2  c',  represents  another  form  of  colony  very  freqnentlf 
observed,  in  which  the  eonuectiou  between  the  two  partB  does  not  sp- 
)ear,  but  undoubtedly  exists  below.    Owing  to  a  lack  of  timeyithasiMt 

*  \Vc  have  lately  observed  in  a  few  tnbes  which  stood  andistmlied  orer  ft  vA  * 
imre  or  less  comr'eto  surt'iice  lueuibraue,  c6mx)0sed  of  very  brittle  firagmaiitii 
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dssible  for  us  to  see  whether  other  microbes,  which  do  not  liquefy 
e,  grow  iu  this  way  ou  plates.    Whether  tliey  do  or  do  not^  the 

i^  quite  important,  and  it  seems  that  in  future  the  morphology 
nies,  not  only  within  the  layer  of  gelatine  and  on  its  surface,  but 
ider  it,  must  be  studied,  if  this  method  is  to  be  continued  as  8 
of  testing  the  purity  of  cultures  and  determining  species, 
abes  containing  nutritive  gelatine,  these  bacteria  appear  in  the 
f  very  minute  colonies  within  two  or  three  days,  which  enlarge 
ghtly  beyond  mere  sx>ecks  (Plate  II,  Fig.  3).  A  very  thin,  whitish 
ing  layer  is  usually  present  on  the  surface  of  the  gelatine  at  the 
»f  inoculation,  limited  to  about  a  millimeter  in  its  surface  exten- 
These  minute  colonies  invariably  appear  in  those  cases  in  which 
?seuce  of  the  swine-plague  bacterium  was  determined  from  cover- 
reparations,  and  their  appearance  was  alike  in  all  respects.  When 
lure  contained  also  other  bacteria,  these  usually  multiplied  more 
r  in  the  needle  track,  and  the  colonies  resulting  therefrom  stood 
largo  as  i)ius'  heads  among  mere  points.  The  surface  growth  was 
LS  a  rule,  more  vigorous  and  thick;  whitish  layers  were  formed. 
»n  much  crowded,  the  colonies  of  the  swine  plague  bacterium  re- 
uite  small,  while  those  that  are  scattered  grow  considerably  larger, 
lo  not  exceed  half  the  size  of  a  pin's  head  even  under  the  most 
ble  circumstances.  This  is  readily  seen  in  each  tube  culture,  in 
the  lowest  point  of  the  needle  track  contains  only  isolated  colonies, 
lear  the  surface  they  are  fused  into  a  single  mass.  This  fact  must 
.  borne  in  mind  in  estimating  the  purity  of  the  cultures,  as  it  is  ob- 
7  impossible  to  subject  every  section  of  the  needle  track  to  micro- 
examinatiou.  We  have  found  the  colonies  from  the  blood  almost 
ibly  larger  than  those  from  the  spleen,  chiefly  because  they  were 
;  few  in  u umber,  and  also  because  a  small  quantity  of  blood  was 
iced  upon  which  the  bacteria  seem  to  thrive  much  better  than 
he  nutritive  gelatine. 

w  additional  facts  nmy  be  mentioned  which  need  further  inves- 
n,  however.  In  mill',  sterilized  by  discontinuous  boiling,  the 
lum  multiplies  without  producing  any  change  in  the  appearance 
milk  itself.  Two  cultures  kept  for  three  weeks  remained  un- 
?d  ;  when  sown  on  plates  the  well-known  colonies  grew  as  usual 
jre  a.s  abundant  as  in  beef  infusion  peptone.  In  two  tubes,  con- 
(  respectively  3  and  l.S  per  cent,  of  non-neutralized  Liebig's  meat 
t,  the  bacterium  multiplied  rapidly  and  abundantly.    This  extract 

acid  reaction.  The  bacterium  of  swine  plague,  therefore,  unlike 
'rouget^  is  not  limited  to  slightly  alkaline  m^ia,  but  may  grow  in 
hat  contain  a  small  portion  of  acid  as  well. 
>oiled  potato  the  bacterium  grows  very  well.  It  seems  to  be  afar 
substratum  than  beef  infusion  iieptone  gelatine.  The  bacterium 
sts  growth  by  first  staining  the  white  cut  surface  of  the  potato 

place  of  inoculation  with  a  chocolate  color,  gradually  turning 
lark  and  spreading  over  the  entire  surface.  In  the  latter  stage 
mbles  the  discoloration  frequently  observed  on  boiled  potatoes 
Qg  for  a  day  or  two.  The  growth  itself  begins  in  the  form  of  small 
masses  which  gradually  unite  into  a  patch  ^"^™  to  1"^™  thick.  This 
reads  slowly  by  lateral  extension  and  its  straw-colored,  slightly 
rface  contrasts  strongly  with  the  dark,  bluish-red  background 
|H  0.  This  description  api)lies  to  growth  at  a  temperature  of 
8b^  J},  In  the  incubator,  at  1)5^  F.,  the  multiplication  was  more 
md  abundant. 
rows  well  in  liquid  and  solid  blood  serum  sterilized  by  discontia* 
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uoofi  heating  at  58^  C.  In  tbe  latter  medinm  its  growth  remams limited 
to  the  track  of  the  needle,  forming  there  a  cylindrical  body  not  mon 
than  1"™  thick  after  a  number  of  weeks*  The  lower,  free  end  of  thii 
slender  plug  is  somewhat  enlarged  into  a  knob.  On  the  snr&ceofthe 
serum  it  spreads  out  as  a  very  thin  whitish  layer.  No  liquefaction  takes 
place. 

Tliermal  death imint  of  the  sKineplague  bacterium. — ^Four  tubes w«e 
exposed  to  a  temperature  of  58°  to  60^  C.  for  about  two  boors.  They 
contained  liquid  cultures  varying  in  age  from  one  to  four  weeks.  When 
fresh  tubes  were  afterwards  inoculated  from  these,  three  remaiDed 
sterile,  the  fourth  contained  a  bacillus.  It  was  evident  fh>m  tiiis  that 
the  bacterium  had  been  destroyed.  The  presence  of  the  baoiUos  mif 
be  accounted  for  by  the  water  of  condensation  formed  in  the  upper  por- 
tion of  the  tube  during  the  heating  which  had  washed  down  somespotei 
This  experiment  having  been  made  for  another  purpose,  the  death-point 
was  again  det<3rmined  a«  follows: 

Two  tubcB  eacL,  cf  nn trill ve  liquid  (one,  meat  iu fusion  with  one-hftlf  per  eent 
Bodinin  chloride,  the  other  meat  iufuaion  with  1  per  cent.  iMsptone),  were  inocaUted 
from  four  pure  liquid  cultures  from  different  animals  and  one,  two,  three,  andfinir 
^voeks  old  respectively.  Before  inoculating  the  tubes  they  were  raised  to  58^0. 
After  inoculation  they  were  exposed,  four  at  a  time  (one  from  each  ccdCare),  to  tlis 
same  temperature  for  ten  minutes,  then  cooled  off  quickly  in  cold  water.  Seven  tolM 
remained  permanently  clear,  the  remaining  one,  from  a  culture  three  weeks  old,  !>»• 
came  turbid  on  the  fourth  day  and  contained  the  bacterium  which  was  introdued. 

The  thermal  death-point  must,  therefore,  beset  down  at  about  SS^G. 
The  fact  that  the  cultures  of  all  ages  from  one  to  four  weeks  saocambed 
at  this  temperature,  demonstrates  the  absence  of  any  resistant  spore 
state,  such  as  that  found  in  hadllm  subtilis  and  bacillus  anthraoU, 

It  is  a  very  imj>ortant  point  to  determine  whether  the  vimlenoe  of 
pathogenic  bacteria  is  lost  during  artificial  cultivation.  To  determiM 
this  point  the  following  experiment  deserves  to  be  recorded: 

A  culture  iu  beef  infusion  peptone,  made  December  7  from  the  spleen 
of  pig  No.  114,  was  used  to  inoculate  a  potato  December  21  on  which  it 
grew  at  a  temperature  of  65^  to  80°  F.  quite  luxuriantly.    January  fi.  one 
month  after  the  microbe  had  been  taken  from  thebody^  a  liquid coltan 
was  again  prepared  from  the  material  on  the  potato.    On  the  followiDf 
day  three  mice  (!N^os.  37, 38, 39)  received  hypodermically  7, 5, and  Sdim 
respectively,  of  this  liquid  culture.    No.  39  died  January  10.    Bladder 
greatly  distended,  hemorrhagic  spots  over  its  sur&ce.    Slight  eodiy* 
mosis  at  the  point  of  inoculation.    No  bacteria  on  cover-glass  ptept- 
rations  of  the  spleen.    As  there  was  some  donbt  aboat  this  casenocolt- 
ures  were  made.    Nos.  37  and  38  found  dead  January  14,  one  veek 
after  inoculation.    Both  had  been  sick  for  several  days  previous.  In 
No.  37  there  was  a  wliitish  degeneration  of  the  mnscular-tissoe  at 
point  of  inoculation,  and  slight  injection  of  the  surrounding  i 
Spleen  slightly  enlarged,  almost  bloodless,  friable,  crowded  wiui 
bacterium  of  swine  plague ;  kidneys  congested  and  containing  the      « 
bacteria  in  large  numbers.    In  No.  38  the  lymphatic  glands  of  the. 
fold  very  large ;  si)lcen   about  1  inch  long,  three-eighths  of  an 
wide,  and  nearly  one-fourth  of  an  inch  thick,  very  dark.    It  might  i 
been  mistaken  for  a  lobe  of  the  liver  it  was  so  large.    The  vesaebw* 
part  of  the  mesentery  were  distended  with  blood  which  had  inflltrafrf 
the  tissues  for  a  short  distance  around  them.    The  bacterium  of  Bin* 
plague  was  found  in  spleen  and  kidneys,  other  organs  not  ez) 
Lungs  in  part  deeply  congested  and  sink  in  water.    A  liouid        '" 
Tom  the  heart's  blood  of  each  was  turbid  next  day  with  t 
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^s  mice  seemed  on  the  whole  more  refractory  than  rabbits  or  guinea- 
ps,  we  inferred  that  the  virus,  though  a  month  old,  had  not  yet  lost 
original  pathogenic  power. 

A.  large  number  of  problems  remain  to  be  solved  concerning  the  mor- 
ology  and  biology  of  this  organism.  One  of  the  most  important,  with- 
t  doubt,  is  that  of  obtaining  a  vaccine  by  reducing  the  virulence  of  the 
cterinm  and  maintaining  it  at  a  certain  ^'  strength,''  as  has  been  done  in 
3  case  of  anthrax,  and  presumably  rouget^  by  Pasteur  and  his  cola- 
rers.  If  this  problem  shall  ever  be  solved,  and  it  is  our  intention  to 
dertake  it  immediately,  it  must  be  based  upon  as  large  a  horizon  of 
jts  concerning  the  life-history  and  physiological  activity  of  the  organ- 
1  as  can  be  obtained  by  existing  methods.  We  are  fully  aware  that 
a  problem  is  an  exceedingly  difficult  one.  The  difficulty  is  increased 
the  peculiar  character  of  the  disease  itself,  its  communicability  among 
perimental  animals,  which  require  the  utmost  care,  in  order  to  be 
^tected  from  incidental  infection.  Even  when  this  is  exercised  the 
»ease  wiU  sometimes  spring  up  where  least  expected. 

GENERAL  r6SUM6  OP  THE  PREOEDINO  INVBSTiaATIONS. 

The  earlier  work  recorded  in  the  preceding  pages  aimed  to  determine 
lat  relation  the  bacillus  cultivated  by  Pasteur  as  a  vaecine  for  ronget 
re  to  the  disease  among  swine  prevailing  in  this  country.  At  that 
le  the  bacterium  of  swine  plague  had  not  yet  been  seen  by  us,  owing 
I  e  fact,  determined  later,  that  long-standing,  chronic  cases  of  the  dis- 
>— the  only  ones  which  had  come  under  our  observation  thus  fer — 

e  comparatively  free  from  the  germ  that  had  produced  the  disease. 
ihe  two  vaccines  prepared  under  the  direction  of  Pasteur  were  care- 
ly  examined  microscopically,  by  cultivation  and  inoculation  into 
C5e.  The  microbe  therein  contained  was  a  very  small  bacillus,  which 
3W  in  a  cliaracteristic  manner  in  nutritive  gelatine  and  was  fatal  to 
Be,  The  bacilli  were  usually  found  imbedded  within  the  leucocytes  in 
ge  numbers.  A  number  of  pigs  inoculated  with  this  vaccine  were 
md  susceptible  to  swine  plague,  for  when  placed  with  diseased  ani- 

s  for  a  short  time  four  out  of  hve  contracted  the  disease  and  died. 

che  organs  of  these  animals  not  the  bacillus  of  rotigetj  but  a  peculiar 
cterium,  was  found,  which  was  subsequently  proved  to  be  the  cause 
the  disease.  It  is  now  certain  that  rouget  and  swine  plague  are  dif- 
•ent  diseases,  produced  by  totally  different  microbes,  and  that  the  em- 
>yment  of  Pasteur's  vaccine  is  worse  than  useless,  as  it  not  only  fails 
protect  but  may  spread  a  disease  which  we  believe  does  not  exist  in 
is  country. 

The  bacterium  of  swine  plague  proper  was  found,  as  a  rule,  quite 
»undantly  in  the  spleen  of  acute,  rapidly  fatal  cases  by  means  of  cov- 

glass  preparations.  Occasionally  it  was  found  by  this  means  in  lym- 
latic  glands,  while  its  presence  in  nearly  all  viscera  was  demonstrated 

several  instances  by  the  more  delicate  test  of  cultures.  In  acute 
^s  the  cultures  were  almost  invariably  pure,  whether  liquid  or  solid 
eiiia  were  employed.  In  long-standing  cases  the  cultures  remained 
erile  when  the  disease  was  mild.  When  ulcerations  were  extensive 
ley  were  peopled  with  several  kinds  of  bacteria,  whether  inoculated 
om  the  blood  or  serous  exudates.  From  such  cultures  it  was  very 
ifflcult  to  isolate  the  specific  bacterium,  owing  to  its  slow  growth  on 
datine.  From  two  to  six  pure  cultures  of  the  same  bacl-irium  were 
tadned  from  about  fifteen  cases  of  undoubted  swine  plague.  Its  pres- 
ide in  the  spleen  of  at  least  ten  additional  cases  \vas  determined  micro- 
lopically. 
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The  bacterium  of  swine  plague  bas  been  fUliy  described  in  the  pie- 
ceding  pages  as  to  such  properties  which  have  been  studied.  It  is  a 
motile  bacterium,  found  chiefly  in  pairs.  Each  individual  resembleBan 
elongated  oval  about  twice  as  long  as  broad,  the  length  being  abont 
1.2*"  to  1.5"*.  It  is  quite  easily  stained  by  the  aniline  colors.  It  grows 
readily  in  neutral,  slightly  alkaline,  or  acid  infusions  of  meat,  vithor 
without  peptone ;  more  slowly  in  nutritive  gelatine  which  it  does  wrf 
^iquefu.  It  grows  very  well  on  boiled  potato  and  blood  serum,  as  wdl 
as  in  milk.  It  varies  somewhat  in  size  when  grown  in  different  media. 
It  is  killed  in  liquid  cultures  by  being  exposed  to  a  temperature  of  58^ 
C.  for  ten  minutes.  Spores  are  probably  not  formed.  The  effect  of 
prolonged  drying  has  not  yet  been  determined. 

Of  six  pigs  inoculated  subcutaneously  with  pure  liquid  cultures  of 
this  bacterium,  all  died  of  swine  plague.  In  four  of  these  animals  the 
same  bacterium,  which  had  been  introduced  into  the  system,  was  ob- 
tained in  cultures  from  the  spleen  and  heart's  blood.  The  indentityof 
the  microbe  from  tlie  diil'erent  animals  was  determined  microscopidillf 
by  culture  methods  and  inoculations.  Of  four  pigs  fed  with  pure  liqaid 
cultures  two  contracted  th(^  disease  in  a  very  severe  form.  Of  the  re- 
maining two  one  had  failed  to  take  the  disease  when  exposed  before: 
the  other  was  sick  for  a  time  but  recovered.  In  those  fed,  the  intestina 
were  most  severely  diseased ;  in  those  inoculated  hypodermically  there 
was  in  most  cases  a  hemorrhagic  inflammation  of  the  kidneys. 

A  number  of  i>igs  were  fed  with  the  viscera  of  those  which  bad  died 
of  swine  pla<;:ue.  Tliey  all  contracted  a  rapidly  fatal  form  of  the  disease, 
and  the  same  bacterium  was  found  in  the  spleen  and  blood  of  tlMse 
animals  which  had  beeii  obtained  from  the  organs  which  they  had  con- 
sumed. 

Mice  proved  quite  susceptible  to  this  bacterium.    In  at  least  t\ 
which  died  from  inoculation  the  oval  motile  bacterium  was  i 
There  is  usually  some  local  reaction  at  the  place  of  inoculation, 
fested  by  a  whitish  appearance  and  a  soft,  friable  condition  of  the 
sues  involved.    A  very  frequent  lesion  is  the  great,  at  times  eno 
enlargement  of  the  spleen,  and  the  enlargement  of  the  glands  id  luc 
knee  fold.    Less  frequently  the  medullary  i)ortion  of  the  kidneys  and 
the  lungs  arc  found  deeply  reddened.    When  bits  of  spleen  from  8' 
were  placed  under  the  skin  of  the  back,  the  disease  lasted  ttom      m 
to  sixteen  days ;  when  cultures  were  injected,  from  five  to  eight      J. 
This  difference  is,  without  doubt,  due  to  the  difference  in  the  m 
of  bacteria  introduced  into  the  system.    In  some  of  the  an  u 

which  the  disease  was  prolonged  bacteria  were  present  in  bub  e 
numbers.    This  may  be  explained  by  regarding  the  animal  as  ha' 
almost  overcome  the  disease.    In  such  cases,  moreover,  the  spleen  i 
exceedingly  large,  indicating  a  slow  but  constant  irritation  leadinc  w 
hyi)ertrophy.    Only  a  very  small  proi)ortion  of  the  animals  luoci 
with  bits  of  sj)leen  survived,  while  the  cultures  were  invariably  i 
In  a  large  i)roi)orti()u  of  cases  the  bacterium  was  found  in  the  8     n? 
liver,  kidneys,  blood  from  the  heart,  and  lungs. 

In  the  one  rahhlt  at  our  disposal  death  occurred  about  four  days  after 
inoculation  with  the  pure  culture.  The  bacterium  was  shown  prei 
in  the  various  internal  organs  by  the  microscope  and  cultures,  iw 
t;nly  marked  lesions  were  a  great  enlargement  and  cougeiitiou  of  the 
spleen  and  hemorrhage  in  the  stomach.  In  two  guinea-pig^Hli^'^i^ 
caused  death  in  three  to  four  days.  The  chief  lesions  were  an  exfaava- 
sation  and  infiltration  of  blood  in  the  connective  and  mnscalar  tissue 
'b^ut  *he  Dlace  of  inoculation,  slowly  invading  the  rest  of  the  Wy* 
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he  bacterium  was  evidently  multiplying  within  the  blood  vessels  and 
ipturing  them.  The  inoculated  microbe  was  present  in  the  internal 
rgans  and  very  abundant  in  the  local  infiltration.  In  pigeons  we  have. 
)und  that  .75*^  of  the  culture  fluid  is  almost  invariably  fataL  With 
Dialler  doses  there  may  be  a  very  severe  local  reaction,  terminating  in 
be  formation  of  extensive  sequestra,  or  the  microbe  may  invade  the 
iternal  organs.  In  one  case  the  lower  portion  of  the  intestine  was  ex- 
ensively  thickened  and  ulcerated.  This  bird  seems  to  be  on  the  border 
ine  of  susceptibility.  Four  fowls  were  insusceptible,  the  injection  of 
oltures  being  followed  by  slight  local  inflammation  merely. 
In  the  two  sheep  and  a  calf  the  injection  of  pure  cultures  produced 
abscesses  at  the  point  of  inoculation  with  elevation  of  temperature. 

RESULTS  OF  LATEST  INVESTIGATIONS. 

More  than  four  years  ago,*  in  the  study  of  the  subject  of  insuscepti- 
lility  to  contagious  diseases,  the  conclusion  was  reached  that  in  those 
iseases  in  which  one  attack  protects  from  the  effects  of  the  contagion 
1  the  future,  the  germs  of  such  maladies  were  only  able  to  multiply 
1  the  body  of  the  individual  attacked,  because  of  a  poisonous  priii- 
ipal  or  substance  which  was  produced  during  the  multiplication  of 
iose  germs.  And  also  that,  after  being  exposed  for  a  certain  time  to 
le  influence  of  this  poison,  the  animal  bioplasm  was  no  longer  suffi- 
eutly  affected  by  it  to  produce  that  profound  depression  and  moditi- 
ition  of  the  vital  activity  which  alone  allowed  the  growth  of  the  pathog- 
lie  germs  and  the  consequent  development  of  the  processes* of  disease, 
fter  several  series  of  experiments,  made  at  that  time  with  only  nega- 
ve  results,  it  become  necessary  to  suspend  these  investigations  until 
>ints  connected  with  them,  and  which  were  then  obscure,  should  be 
eared  up,  and  until  it  should  become  possible  to  repeat  the  experi- 
ents  under  more  favorable  conditions.  Our  expectations  in  regard  to 
is  important  subject  have  at  last  been  realized  by  the  results  of  ex- 
jriments  recently  made  in  the  laboratory  of  the  Bureau  of  Animal  In- 
istry. 

The  bacterium,  which  we  have  lately  discovered  and  which  we  believe 
•  be  the  cause  of  swine  plague,  is  killed  in  liquid  cultures  by  an  ex- 
sure  to  58^  C.  for  about  ten  minutes. 

This  method  of  destroying  the  bacterium  in  liquid  cultures  was  re- 
cited to  in  studying  the  effects  on  pigeons  of  the  chemical  products 
ptomaines  f )  formed  by  the  bacteria  in  their  vegetative  state,  and  which 
:e  probably  dissolved  in  the  culture  liquid.  The  heated  cultures  used 
I  these  experiments  were  always  tested  by  inoculating  fresh  tubes 
lerefrom,  and,  if  no  growth  followed  this  inoculation,  the  death  of  the 
dcrobes  wjis  considered  established. 

It  had  been  i)reviously  determined  that  the  subcutaneous  injection  of 
'5^  (A  dram)  of  a  liquid  culture  of  the  swine  plague  bacterium  con- 
ning 1  per  cent,  of  peptone  was  invariably  fatal,  in  the  majority  of 
igeons  within  twenty-four  hours.    One-half  of  this  dose  was  fatal  to  a 
V  only. 

As  a  preliminary  experiment  four  pigeons  were  inoculated  December 

4, 1885,  with  a  liquid  culture  that  had  been  heated  for  two  hours  at 

8o  to  60^  C    Three  of  these  (Nos.  10, 8,  and  9)  received  simultaneously 

',  8*^^,  and  1.5*^*^  of  the  heated  culture,  respectively.    The  fourth  OSo. 

I  received  1.5^*^  of  the  pure  culture  liquid,  into  which  no  microbes  liad 

1  Introduced.    No.  0,  the  one  which  had  received  the  largest  dose, 

*  Dcpaitment  of  Agriculture,  ADimal  Report,  1881-82,  pp.  *jy0-295. 
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was  evidently  sick  the  next  day,  but  slowly  recovered.    The  oUien  did 
not  show  any  symptoms  of  illness. 

Janaary  11,  the  one  which  had  received  a  hypodermic  injection  of  the 
simple  culture  liquid  (No.  7),  and  the  one  which  had  received  the  largest 
dose  of  heated  virus  (No.  9),  received  subcutaneously  about  .75^  eadi 
of  a  liquid  culture  five  days  old,  which  had  been  prepared  fix>m  a  po- 
tato culture  fifteen  days  old.  It  is  probable  that  this  vims  was  sot 
so  strong,  therefore,  as  a  more  recent  culture  from  the  pig  would  hare 
been.  Both  pigeons  were  sick  on  the  following  day.  No.  7  died  seven 
days  after  inoculation.  The  bacterium  of  swine  plague  was  found  abun- 
dantly in  the  pectoral  muscle,  in  the  spleen,  kidneys,  and  liver  in  mod- 
erate numbers.*  The  other  pigeon  (No.  9)  slowly  recovered,  bat  bad 
lost  the  use  of  its  legs.  It  seemed  perfectly  weU  when  killed,  fiiteeD 
days  after  inoculation.  It  was  quite  fat,  the  crop  filled  with  food.  In 
the  pectorals  were  found  imbedded  two  elongated  masses  of  dead  tissae 
or  sequestra  about  2^""  long  and  V°^  in  diameter,  entirely  separated fixHD 
the  sorrounding  tissue  by  a  dense,  smooth  membrane.  In  this  animal 
the  multiplication  of  the  pathogenic  bacteria  was  purely  local,  the  le* 
sistence  of  the  tissues  being  sufficiently  powerful  to  confine  and  finallj 
destroy  the  bacteria.  The  sequestra  were  made  up  of  dead  mascnlar 
fibre,  which  was  pale  and  parboiled  in  appearance.  Each  was  eoTd- 
oped  by  a  more  or  less  hyaline  homogeneous  layer.  A  Uqoid  caltare, 
inoculated  with  blood  from  the  heart,  remained  sterile. 

This  experiment  pointed  evidently  to  an  immunity  obtained  from  tlie 
chemical  products  of  the  bacterium  of  swine  plague.  To  confinn  IUb 
view  another  experiment  was  made. 

January  21,  three  pigeons  (Nos.  11,  12,  13)  received  hypodermioaDf 
1.5^^^  of  heated  culture  liquid  in  which  the  bacterium  of  swine  plague 
had  multiplied  for  two  weeks,  and  was  then  destroyed  by  exposore  to 
580  to  60^  G.  for  several  hours.  A  fourth  pigeon  (No.  14)  was  kept  as  a 
check.  No.  10,  which  had  received  .4^  of  heated  virus  December  i^t 
now  received  a  second  dose,  this  time  of  1.5<^.  For  the  following  fhne 
or  four  days  all  were  somewhat  ill,  and  remained  ratiier  qniet,  vitk 
feathers  slightly  ruffled. 

January  29,  when  all  seemed  well,  three  of  the  four  (Nos.  10,  ILaad 
12)  received  hypodermically  another  dose  of  1.5*»  of  heated  oattnn 
liquid.  The  other  (No.  13)  had  been  fiercely  attacked  by  its  fdlowB,aBd 
its  head  was  so  injured  that  it  was  thought  best  not  to  give  it  an  ia- 
jection  at  this  time,  and  it  was  placed  in  a  spacious  coop  alone.  N<n6 
of  the  birds  seemed  much  affected  by  this  dose. 

February  6,  a  final  injection  was  practiced  upon  the  four.  No.  18  bar- 
ing recovered  from  the  effects  of  its  injuries.  The  dose  was,  as  beftR) 
1.5*^°.    All  seemed  well  a  few  days  later. 

February  13,  one  week  after  the  last  iigection,  these  birds  were  in* 
oculated  with  strong  virus,  the  quantity  injected  being  .76**,  which  had 
hitherto  proved  invariably  fatal,  with  the  single  exception  of  the  lard 
that  had  been  previouely  treated  with  heated  vims.  Those  inoculated 
were  Nos.  10, 11, 12,  and  13,  which  had  received  the  heated  vims,  also 5a 
14,  the  check  pigeon,  which  had  not  been  touched,  and  No.  8,  which  bad 
received  a  small  quantity,  8<^^  of  heated  virus,  December  24,  over  Hflf 
days  before. 

^  In  tMs  auiTnal  the  major  part  of  both  pectoral  miiBoles  appeAred  as  if  tli«2 
heon  boil-jd;  thoy  were  wliitish,  bloodless;  the  fibers  could  he  easily  broken «~ 
crushed  with  the  forceps.    The  muscnhir  tissae  snrroiindiiiff  the  dead  portico  vtf 
/ery  dark,  gorged  with  blood.    The  liver  was  dark  in  paUuiea;  ■pleen  and  kU^f 
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Q  the  following  day  the  check  pigeon  (No.  14)  was  foand  dead;  the 
which  had  received  the  smaller  dose  (^o.  8)  was  very  ill  and  died  be- 
the  next  day.  The  other  pigeons  were  perfectly  well.  The  effect 
lis  dose  of  strong  virns,  so  remarkable  on  the  unprotected  pigeons, 
even  more  evanescent  than  that  of  the  heated  virus  in  whid^  all  life 
been  destroyed. 

here  can  be  no  doubt,  therefore,  from  this  very  positive  result,  that 
pigeons  had  acquired  an  immunity  through  the  effect  upon  the  tis- 
\  of  the  chemical  products  formed  by  the  bacterium  in  the  culture 
id. 

table  giving  the  dates  of  the  injections  and  the  quanil^  introduced 
each  animal  is  given  below : 


1885. 

1888. 

ODB. 

Decem- 
ber 24. 

Janoary 
21. 

January 
29. 

Febni- 
ary  6. 

Febm- 
ary  13. 

t 

Total    1 
of  heated                  Bemarks. 
Tinia.    1 

Heated 
Yiros. 

Heated 
virua. 

Heated 
vima, 

Heated 
Tims. 

strong 
yiroB. 

1.--. 

00. 

.8 
.4 

00. 

00. 

00. 

00. 

.75 

.75 
.75 
.75 
.75 
.75 

00. 

.8 

4.9 
4.5 
4.5 
8.0 

Died  in   for^-eight    boon 
after  i]\jootaon  of  strong 
▼iros. 

Well  Febroary  30. 
Do. 

L5 
L5 
1,5 
L5 

L5 
1.5 
1.5 

1.5 
L5 
1.5 
1.5 

Do. 

Do. 

Died  in  twenty-fiimr  hours 
after  ii^eotion  of   steoBg 
yims. 

1  the  birds  that  died  (Nos.  8  and  14)  the  pectoral  muscles  at  the 
se  of  injection  were  pale  and  friable.  Kecrosis  was  already  at  hand. 
I  internal  organs  were  not  macroscopically  altered,  excepting  the 
ten  of  No.  8,  which  was  enlarged  and  dark.  The  presence  of  the 
terium  of  swine  plague  in  the  blood  from  the  heart  was  demonstrated 
liquid  cultures,  which,  inoculated  with  a  minimum  quantity  of  blood, 
e  turbid  with  this  specific  microbe  on  the  following  day. 
he  conclusions  to  be  drawn  from  this  exx>eriment  we  believe  are  of 
erlative  importance  to  a  correct  understanding  of  the  phenomena  of 
tagious  diseases,  and  the  methods  by  which  these  diseases  are  to  be 
ibated.  They  probably  apply  to  all  bacterial  plagues  of  men  and  an- 
Is  in  which  one  attack  confers  immunity  from  the  effects  of  that  par- 
dar  virus  in  the  ftiture.  These  conclusions  are : 
L)  Immunity  is  the  result  of  the  exposure  of  the  bioplasm  of  the  ani- 
[  body  to  the  chemical  products  of  the  growth  of  the  specific  microbes 
ich  constitute  the  virus  of  contagious  fevers. 

I)  These  particular  chemical  products  are  produced  by  the  growth 
the  microbes  in  suitable  culture  liquids  in  the  laboratory,  as  well  as 
he  liquids  and  tissues  of  the  body. 

I)  Immunity  ma^^  be  produced  by  introducing  into  the  animal  body 
chemical  products  that  have  been  produced  in  the  laboratory. 

THE  DISEASE  AS  OBSERVED  IN  SWINE. 

w  dunng  life. — The  disease  may  last  from  a  few  hours  to  tour 
m      tal  cases.    Quite  frequently  animals  will  die  very  suddenly 

33  AG— '85 
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without  warning.  Some  of  these  cases  (pig  No.  94)  present  the  hemor- 
rhagic type  of  the  disease  very  distinctly.  In  the  minority  of  cases  irhidi 
came  under  our  observation  recently,  the  disease  lasted  from  one  to  two 
weeks.  The  most  prominent  symptoms  are  those  of  great  debility  md 
(*apricious  api)etito.  In  about  one-half  of  the  cases,  diarrhea  set  in  after 
three  or  four  days.  The  feces,  are  usually  liquid,  at  times  blood*8tained. 
In  those  cases  wliere  ulceration  is  extensive,  diarrhea  is  always  preaent. 
The  rectal  temperature  is  usually  high,  but  variable  and  not  at  allrdi- 
able  as  a  means  of  determining  the  intensity  of  the  disease. 

Lesiontt  observed  after  death, — Discoloration  or  reddening  of  the  skini^ 
quite  rare.  When  present,  it  is  usiuilly  found  about  the  genitals  in  botli 
sexes.  The  subcutaneous  fatty  tissue  is  freciuently  of  a  dififuse  redneu 
and  nirely  studded  with  snuill  extravasations. 

The  peritoneal  cavity  usually  contiiins  more  or  less  straw-colored  sc- 
rum in  advanced  cases.  In  those  which  die  quite  suddenly  geroiu 
eilusions  are  absent.  The  coils  of  the  intestine  are  now  and  then  cov- 
ered with  a  few  iibrinous,  stringy  coagula,  indicating  slight  peritonitii. 
Beneath  the  serous  covering  of  the  intestines  extravasations  of  blood 
are  quite  (•oninion  in  very  acute  cases.  They  are  most  fi^equently  en- 
countered on  the  large  int(^stiue  throughout  its  entire  length  or  limited 
to  the  carcum.  Occasionally  a  few  coils  of  the  ileum  are  covered  with 
l)unctiform  eechymoses.  Tliey  are  found  now  and  then  ou  the  stomach. 
Only  once  did  wo  see  largo  occliynioses  in  the  fatty  tissue  surroandiii; 
the  kidney. 

The  splocMi  is  usually  considerably  swollen,  dark,  gorged  with  blood, 
and  very  (Viable.  On  its  surfaces  and  borders,  in  acute  cases,  raised 
blood-red  points  are  frequently  encountered.  The  liver  is  sometimes 
enlarged,  sometimes  lii.^hly  congested,  and  is  found  quite  pale  at  other 
times.  Occasionally  its  surface  is  mottled  with  pale  greenish  patches. 
The  kidneys  are  more  or  loss  changed,  in  those  animals  inocnlatedhy- 
podermically  as  well  as  in  a  few  others,  they  were  very  large.  Rfr 
quently  the  suifaceis  dotted  with  a  variable  number  of  dark-red  points, 
is  commonly  much  congested;  even  tiie  tiT)s  of  the  papillse  may  assome 
a  dusky  hue.  The  cortical  portion  in  sonio  cases  is  the  seat  of  a  hemor- 
rhagic inflanimatioij.  Ou  section  it  is  dotted  with  closely  set^  dartied 
points,  probably  the  glomeruli  in  a  state  of  extreme  engorgement. 

The  heart  is  but  slijihtly  aifected.  The  pericardium  is  always  more 
or  less  distended  with  liuid.  in  m:ute  cases  a  variable  number  of 
l)unctif()nn  and  larger  extravasations  are  present  beneath  the  epicar 
diuni  of  the  auricular  ai)penduges.  IMore  rarely  a  few  are  found  beneath 
the  endocardium  of  the  ventricles.  The  right  side  is,  as  a  rale,di»- 
teiuled  with  a  dark  eoagulum  and  left  nearly  empty. 

The  lungs  are  in  many  ca^es  normal,  both  in  cases  of  rapid  death  and 
j)rotracted  disease.  We  have  seen  many  cases  in  which  perfectly  soond 
lungs  accompanied  extensively  ulcerated  intestines.  In  a  moderate 
number  of  acute,  virulent  cases,  tlie  lungs  are,  in  general,  collapseduid 
pale.  Under  the  pleura,  however,  there  are  seen  small  patches  of  h 
(lark  re<l  color,  which  eorres]>ond  to  limited  regions  of  dark  hepatiied 
tissue  not  much  more  than  one-<(uarter  inch  in  diameter.  These  foci 
are  always  Ibund  throughimt  the  bmg  tissue  in  greater  or  lessaban* 
<lance.  in  the  advanced  stages  of  chronic  swine  plague,  the  major  part 
of  the  lungs  may  be  couipletely  hepatized.  This  condition  we  ha^t 
*ouu(l  but  rarely,  and  may  dei)end  on  circumstances  not  yet  ckarlyuo- 
■  erstood. 

The  lymphatic  glands  aie  always  more  or  less  affected,  those  of  the 
Uor.iv  ns  veil  as  those  of  the  abdomen.    The  glands  at  the  root  (rfthc 
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Qtery  are  very  mnch  thickened  and  cbnf  aent,  mottled  red,  and 
sh;  the  medullary  portion  is  commonly  reddened,  the  cortex  more 
ently  gorged  with  blood.  The  glands  imbedded  between  the  coils 
e  large  intestine  are  usually  of  a  very  dark  red.  When  these 
(     s  torn  apart,  the  glands  are  brought  to  view  as  isolated,  bean- 

n  bodies,  their  dark,  bloodred  color  contrasting  markedly  with 
kljacent  paler,  fiesh-colored  serosa.  This  congestion  prevails 
Lghout  the  gland-tissue.    On  section  the  knii'e  becomes  covered 

blood.  This  description  applies  equally  well  to  the  glands  in  the 
n  of  the  stomach,  the  paler  inguinals,  the  bronchial,  and  mediasti- 
^lands.  In  chronic  cases,  which  have  lasted  from  tbree  to  four 
8,  the  lymphatics  are  usually  large,  but  very  pale  and  tough  on 
>n. 

e  intestinal  tract  is  ordinarily  the  seat  of  the  most  severe  lesions. 
e  stomach  the  fundus  or  most  dependent  portion  is  deeply  reddened, 

blackish  in  color,  depending  on  the  amount  of  extravasated  blooil. 
sionally  clots  of  blood  are  found  forming  a  coating  around  the  food, 
der  cases  the  iniiammation  may  bo  absent  or  replaced  by  isolated 
8.  The  duodenum  is  rarely  affected.  Tbe  jejunum  seems  to  enjoy 
1  greater  immunity.  The  ileum  is  less  exempt  from  pathological 
ges,  which  seem  to  be  proportional  to  the  extent  and  severity  of 
esions  found  in  the  adjoining  large  intestine,  which  will  be  lirst 
ibed. 

cases  of  sudden  death  the  mucous  membrane  of  the  large  intes- 
is  deeply  congested  throughout.  In  a  comparatively  small  num- 
►f  cases  this  inflammation  is  limited  to  the  mucous  membrane  on 
ound  the  ileo-eaieal  valve.  At  the  base  of  this  valve  there  is  a 
1  in  which  are  imbedded  the  flaskshapwl  glands  described  by 
1.  The  mouths  of  these  may  be  plugged  with  mucus,  and  there 
be,  in  addition,  yellowish  points  and  patches  on  the  valve  (the  be- 
ings of  ulceration),  imbedded  in  a  livid  membrane.  When  the  larg© 
tine  is  deeply  congested,  i^oints  of  blood  extravasation  are  usually 
mt,  and  the  redness  itself  may  be  made  up  of  aggregations  of 

points.  Clots  of  blood  are  occasionally  found  among  the  feces, 
h  may  themselves  consist  of  altered  blood.  In  more  advanced 
I,  pigment  spots  are  occasionally  found  in  lines  and  groups.  These 
\  may  be  surrounded  by  a  yellowish,  necrosed  border.  Such  be- 
ing ulcerations  are  not  frequent.  The  black  blood-clot,  surrounded 
zone  of  yellow,  necrosed  tissue,  suggests  the  genesis  of  ulcers  from 
MThagic  foci.  In  still  older  cases  the  dark  red  membrane  is  stud- 
with  dirty,  yellowish  excrescences  or  ulcers,  varying  from  one-eighth 
Inch  in  diameter.  In  cases  of  very  protracted  disease,  the  iuflam- 
>ry  redness  of  the  membrane  has  subsided,  leaving  the  roundish, 
5u-like  ulcers  upon  a  pale  background  (Plate  1),  or  large  areas  may 
)vered  with  a  continuous,  ragged  mass  of  dead  tissue, 
sions  of  the  ileum  are  either  entirely  absent  or  limited  to  areas  of 
ttiform,  reddening  with  occasiomil  extravasations.  In  the  average 
of  swine  i)lague  there  is  an  abrupt  change  observable  when  the 
e  is  slit  open,  the  dark,  injected,  brownish,  ulcerated  membrane  of 
ium  on  the  one  side,  the  pale  mucosa  of  the  ileum  on  the  other, 

ited  by  the  free  border  of  the  valve.    In  but  three  of  about  tifty 

iid  we  tind  ulceration.    These  are  fully  described  in  the  preced- 

[mges  (pigs  Nos.  105,  140,  14/3).     In  two  of  these  (Nos.  140,  145)  the 

was  produced  by  inoculating  and  feeding  pure  cultures  of  the  ' 

lam  of  swine  plague.     We  lay  some  stress  upon  this  fact,  as  it 

entually  prove  the  means  of  distinguishing  this  disease  from 
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rougetj  which  prevails  abrbad,  bnt  most  probably  does  not  exist  in  tbk 
country. 

Swine  plague  and  typhoid  fever. — Eecent  investigatioiis*  have  showi 
quite  conclusively  that  there  is  constantly  present  in-  the  interaal  or- 
gans of  persons  who  have  died  of  typhoid  fever  a  short  bacillus,  rtcnrt 
three  times  as  long  as  thick,  equivalent  in  length  to  one-third  thediame' 
ter  of  a  red  blood  corpuscle  (about  2.3  micromillimeters).  This  badUoiis 
spore-bearing,  and  does  not  stain  so  readily  as  most  bacteria.  It  is  mo- 
tile, but  does  not  liquefy  gelatine.  It  grows  on  potato  and  in  hknd 
serum.  Injected  into  rabbits,  mice,  guinea-pigs,  and  pigeons  it  prodooM 
no  effect  whatever.  In  comparing  with  this  organism  tiie  baoteriofflrf 
swine  plague  we  are  at  once  set  at  rest  as  to  the  non-identity  of  the  two 
diseases.  These  organisms  resemble  each  other  in  that  both  are  motile 
and  fail  to  liquefy  gelatine.  They  differ  in  size,  in  the  habit  of  fbnning 
spores,  and  in  the  manner  of  growing  on  potato.  More  imi)ortaAittlii& 
this,  however,  is  the  difference  in  the  effect  on  the  lower  animi^  The 
bacterium  of  swine  plague  is  fatal  to  guinea-pigs,  rabbits,  mice,  and  pig- 
eons, in  the  order  named.  The  bacillus  of  typhoid  fever  nas  no  eflbet  oi 
these  animals.  What  the  effect  of  the  bacterium  of  S¥rine  plague  wwdd 
be  in  the  alimentary  canal  of  man  is  a  matter  of  extreme  importance  ts 
the  public  health,  but  cannot  be  determined  experimentally  from  tke 
nature  of  the  case.  That  it  would  have  some  disturbing  effect  is  highlj 
probable. 

OTHER  INYESTIOATIONS  OF  BOUOET  AND  SWIKE  TUlBVJL 

In  Pasteur's  first  communication  on  rovget  {OompisB  Bendmi^  UU^ 
XCV,  pp.  1120, 1121)  he  describes  as  the  cause  of  the  disease  a  minobe 
having  the  form  of  a  figure-of-eight  and  resembling  the  miorobe  of  Ibfl 
cholera,  but  smaller  and  less  easily  seen.    He  speaks  of  it  as  bdng  eadlj 
cultivated.    It  kills  rabbits  and  sheep,  but  has  no  effect  on  fowls.   Lift 
second  communication,  made  about  a  year  later  {Loo.  eit,  1883,  XOTQi 
pp.  11($3-1169),  he  confirms  the  statements  made  in  the  preceding  oi 
nication  and  describes  the  methods  which  he  adopted  to  obtain  i    i 
uated  virus  or  vaccine.    K  a  series  of  pigeons,  which  are  suscepu 
the  virus,  be  inoculated,  one  from  the  other,  the  viroB  obtidned  £ 
last  pigeon  is  more  potent  than  that  derived  from  swine.    If^  in ' 
way,  a  series  of  rabbits  be  inoculated,  the  virus  from  l^e  last  i 
the  series  is  much  weaker  than  the  original  virus  from  S¥rinei  anui 
the  latter  are  inoculated  with  it  they  do  not  die,  but  are  made  sick 
henceforth  are  protected  from  the  disease,  or,  in  other  wordSy  vaoo 
It  is  established  beyond  a  doubt  by  our  own  investigations  (    1         « 
others  during  the  past  year  that  the  microbe  looked  upon  by  i 
the  cause  of  the  disease,  and  cultivated  for  purposes  of  vaodnau 
bacillus  which  cannot  be  described  as  a  figare-of-eight  form  by  any        » 
It  would  be  interesting  to  know  whether  the  original  microbe  d 
by  Thuillier  is  not  really  identical  with  the  form  which  we  have  aeac 
as  being  the  cause  of  swine  plague,  and  which  in  genend  appears  i 
the  form  of  a  figure-of-eight  when  obtained  directly  from  the  spleen 
properly  stained.    It  remains  still  to  be  determined  whetiier  thedifi 
known  as  rouget  and  swine  plague  exist  together  on  tJie  cont  ^ 

they  do  it  is  highly  probable  that  Pasteur  has  studied  two  miorui: 

*  Gaffky :  Zur  JEtiologie  des  Ahdominali^jpUi.    MUOMimgm  «.  4.  JMwr»**<»  ^^ 
mndlieit9amU.    Bd.  II,  S.  *Si)l. 
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:«riiim  of  swineplagne  corresponding  to  the  form  which  he  first  de- 
nbed.*  It  is  idle,  however,  to  speculate  whether  Pasteor  actually 
udied  two  kinds  of  microbes  until  we  know  whether  the  form  of  swine 
ague  prevailing  in  this  country  exists  in  France  also.  Klein's  exhaust- 
e  report  on  swine  plague  (Seventh  Annual  Beport  of  tte  Local  Qov- 
•nment  Board,  1877-78,  supplement,  pp.  168-281),  though  excellent 
}  regards  histological  and  pathological  details,  need  not  be  considered 
ere,  as  the  meth^s  adopted  in  the  bacteriological  investigations  were 
ich  as  cannot  command  our  confidence  today.  We  have  already 
Dinted  out  the  fact  that  in  advanced  cases  of  swine  plague  the  perito- 
eal  cavity,  thoracic  cavity,  and  even  blood  taken  fit)m  the  he{»*t  con- 
lin  various  kiuds  of  bacteria.  This  fact  Klein  did  not  perceive,  nor 
oes  he  mention  it  in  a  more  recent  publication.  Suffice  it  to  state  that 
e  failed  to  cultivate  or  detect  any  bacilli  in  the  spleen  of  animals  suf- 
aring  from  swine  plague  (Op.  city  p.  219).  Our  own  investigations  show 
lat  the  spleen  contains  the  bacterium  of  swineplagne,  excepting  in 
ises  of  long  standing  disease. 

In  the  more  recent  article  mentioned  above  {Arch.  /.  path.  Anatj  XCV, 
584,  pp.  468-485),  Klein  describes  a  new  series  of  experiments  on  swine « 
lague  in  which  he  fails  to  produce  the  disease  in  pigeons,  and  regards 
asteur's  cultures  contaminated  with  the  microbe  of  fowl-cholera,  be- 

Lse  the  latter  considered  pigeons  susceptible.  It  is  now  evident  that 
asteur  at  that  time  was  cultivating  the  bacillus  of  rougety  which  is  fAtal 
»  pigeons.  Klein  describes  in  this  article  a  new  organism,  differing 
om  the  spore-bearing  leptothrix-like  bacillus  first  described  by  him, 
hich  was,  without  doubt,  some  contaminating  microbe,  although  he 
ils  to  perceive  or  acknowledge  the  difference.  The  new  organism,  as 
T  as  we  can  gather  from  the  text,  resembles  somewhat  the  one  de- 
;ribed  in  the  preceding  pages.  It  is  motile,  from  1  to  5  micromilli- 
eters  long,  but  is  spore-bearing,  a  characteristic  which  the  bacterium 
'  swine-plague  seems  to  lack.  In  cultures  it  is  commonly  2  to  3  micro- 
illinieters  long,  and  appears  either  isolated,  in  pairs  or  in  chains  of 
iree.  According  to  his  statement  pigeons  are  wholly  insusceptible  to 
,  He,  however,  failed  to  define  the  characters  more  minutely  by  cul- 
vation  on  different  substrata,  so  that  we  are  left  in  doubt  whether  the 
icrobe  liquefies  gelatine  or  not,  whether  it  multiplies  on  potato  or  in 
ilk,  and  whether  the  liquid  cultures  made  did  actually  contain  but 
16  kind  of  microbe. 

The  most  recent  investigations  in  Germany  t  concern  themselves 
iefly  with  the  disease  termed  Rothlauf  and  identical  with  ro%iget  in 
]  ice.  There  is  a  tacit  assumption  that  this  disease  and  the  one  de- 
snoed  by  Klein  as  pneumo-enteritis  (which  is  the  disease  prevailing  in 
lis  country)  are  identical.  It  is  hoped  that  in  the  preceding  pages  the 
Heal  difference  between  these  diseases  has  been  permanently  estab- 
»ned.  There  seems  at  present  no  reason  for  doubting  the  results  of 
16  foreign  investigations  which  regard  the  delicate  bacillus,  cultivated 
s  a  vaccine  by  Pasteur,  as  the  cause  of  rouget  or  Bothlavf.  In  en- 
eavoring  to  obtain  from  descriptions  a  clear  idea  of  this  disease  as  it 
rists  on  the  continent,  we  have  found  many  lesions  common  to  the  two 

'From  OUT  own  experiments  bnt  a  small  portion  of  pigeons  Beem  sosoeptible  tothe 
irns  of  the  swine  plagne  introdaced  beneath  the  sMn  in  minute  doBes,  while  they  in- 
ftbly  ttuccnmb  to  the  bacillus  of  rouget 

^mer :  ExperimentelU  Cfniersuohungen  Uber  Schweine'Bothla^ff  Arheiten  a,  d.  KaUer- 
iM  Oeeutidheits  amtej  Erster  Band.    S.  46.    Schiltz :   Ueher  den  Rothlauf  der  Sokweine 
dU  Impfung  deiselhenf  Op,  cit.y  S.  56.    Lydtin  u.  Sohotteliiu :  Dmr  Boiklwtf  der 
wki$f  eeine  JEnUiekung  und  VerhUiungf  1886. 
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(liseaees,  but  the  clianicteristic  changes  almost  Invariably  found  intte 
large  intestine  are  not  mentioned  at  all  by  L5ffler.  The  descriptioiu 
given  by  Lydtiu  and  Sehottelius  leave  ub  in  doubt  whether  they  did nrt 
ar.tually  study  the  two  diseases  at  the  saine  time.  Tlie  preMoeeof 
swine  plague  in  England  would  naturally  lead  ua  to  infer  itH  existcnoc 
on  the  continent. 

In  the  animals  examined  by  Iioitier  in  tlie  years  1882  and  1883,tlK 
fine  bacilh  were  found  constantly  present  in  the  Hkin  and  internal iir- 
gans.  Mice  and  rabbits  usually  sueeumhed  to  tlio  inoculation^  bmpip 
themsi'lves  failed  to  eontrart  the  disease  when  inoiMilated.  Tbe  jMf 
mortein  of  a  pig  wliicli  was  :\tt*ected  with  the  disease  nnd  killed  by  blad- 
ing is  given  by  him  as  follows: 

The  skill  of  tlin  entire  alKlouion.  nuiro  csix^eially  in  the  axiliii  unil  iiiguiiiahttgioBis 
intensely  redtk-ned.  l.nngsof  a  rosy  \\\\i\  IMiniynx  1iliiish-i*ei1  :  awns  in  t he  tiiQui!*. 
Spleen  enlarged,  dnrk  hrnwniHh-red.  tontrh.  Mncnim  ineitilirniie  of  t ho  stoiiiaoh  w\ 
anjall  inteHtinereddeiuMl,  wiUi  nnnteronKei'idiyniosi's.  ]-^>llinlos  eiilarj^eil.  Mtmcnt^r 
i^landH  bi'owni.Hli-icd,  <-<)n.sideniltly  tMnicticd,  and  sindde<l  with  Iieiiuirrliagit^  Apoti. 
Parenchynni  of  kidney  eliangoil.  licneatli  capsnle,  as  well  as  in  tbo  iuterior,  h*\w^- 
OU8  heniorrhai^rH.  Parenchyma  nf  11  vn*  sli<;htly  chnnled. 
* 

W(^  miss  liere  any  lesions  of  the  large  intestinr  almost  invariably 
found  by  us  and  carefully  deseribed  by  Klein. 

In  another  jiig  Liillier  (/.  o.,  j).  52),  found  extremely  sntall,  ovoid  bac- 
teria, recalling  tlie  (uganisms  causing  septi(^aMnia  in  rabbits,  espeeiullj 
those  forms  in  process  of  division,  altlMmgh  they  were  but  lialf  aslargv. 
These  bacteria  were  obtained  in  a  ]nu'e  state  from  the  skin,  liver, and 
kidneys.  The  pont  ?wor/C7/r  appearances  were  as  follows:  Skiuoftbr 
abdomen,  of  the  genital  organs,  and  neck  livid,  red.  Knonnoua  cedenM 
of  the  skin  of  tlie  m*ck.  IMiurynx  reddened  and  Hwollen.  Mucous  mem- 
brane of  larynx  and  tracliea  intensely  dark  red.  Jjungs  and  heart  but 
slightly  affected.  Parenchynui  of  liver  and  kidney  clouded.  Muccnu 
membrane  of  stomach  and  beginning  of  duodenum  intetnsely  reddened. 
Intestine  elsewhere  normal.  Mesenteric  glands  not  enlarged.  Inoca- 
lations  with  portions  of  the  <LHlcmat(ms  skin,  liver,  and  kidney  produced 
speedy  death  in  rabbits,  mice,  and  guinea-i)igs.  The  virus  difl'ereil  i" 
this  res|)ect  from  that  of  roxujet^  which  does  not  att'ect  tbe  latter.  Tto 
most  prominent  lesion  in  all  cases  was  an  extensive  ledema  of  tlieani^ 
cutaneous  connective  tissue.  This  organism,  cultivated  through  many 
generations  on  gc^latine,  was  found  fatal  to  these  same  animals  six  inontltf 
later.  Of  two  pigs,  inoculated  on  abdomen  and  thigh  at  the  saiuetime, 
one  died  within  forty-eight  hours  with  enonnous  aMleuia  of  the  subea- 
taneous  tissue.  The  other  ])ig  remained  healthy.  The  effects  of  thii 
ovoid  bacterium  on  guinca'])igs  seem  to  be  identical  with  those  produced 
by  the  bacterium  of  swine  plague.  The  disease,  however,  is  clearly  dis- 
tinct from  swine  plague. 

The  experiments  of  Schiitz  confirm  those  of  LotUer  as  to  tbe  relatioa 
of  the  fine  bacillus  to  roufjet.  He  produced  the  lUsease  in  two  pigs  by 
inoculation.  One  of  them  (fenmle)  received  the  entire  contents  of* 
Pravaz  syringe  subcutaneously  on  the  inner  aspect  of  the  thigh.  The 
other  (castrated  male)  was  inoculated  by  sim]>ly  pricking  the  skin  down 
to  the  subcutis  live  times  with  a  nee.<lle  of  the  syringe  used  in  thePt^ 
vious  injection. 

At  the  end  of  the  second  day  t\v^  temperature  of  both  sligbtly  rij 
vatcd.  On  the  morning  of  the  third  day  they  reftised  their  feodaw 
were  very  weak.  The  skin  of  the  pig  inoculated  with  the  pricks  of  tto 
r>eedle  was  faintly  reddened  everywhere,  in  some  places  quite  markadlr 
.n     Presanre  effaced  the  color  for  a  moment.    The  animal  reoeivinf  tto 
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'  dose  bad  no  marked  dificoloration  of  the  skin.  This  animal  died 
e  end  of  the  third  day.    The  post  nwrt&nij  made  on  the  following 

^ave,  ill  brief,  the  following :  Bluish  discoloration  of  the  skin, 
18  effusious  into  the  peritonei^  and  pleural  cavities.  More  or  less 
eiiiiig  of  the  nuicous  membrane  of  stomach  and  intestine,  large  and 
il,  vrith  occasional  hemorrhagic  spots.  Bacilli  ))resent  in  the  serous 
lates,  in  the  blood,  liver,  kidneys,  and  lymphatic  glands  in  moderate 
ber,  very  abundant  in  lungs  and  spleen.  The  other  animal  died  a 
later.  The  lesions  were  very  much  the  same,  excepting  that  thero 
3  bemorrhagic  spots  and  patches  beneath  the  endocardium  of  the 
heart. 

iie  same  investigator  also  produced  the  disease  in  mice,  pigeons, 
a  rabbit.  In  the  latter  animal  it  assumed  the  form  of  a  local  ery- 
las  at  llrst,  leading  finally  to  death.  In  a  more  recent  article  {Arch. 
isft.  u.  pralit,  Thierheilkimdey  1880,  Xll,  30-52)  he  gives  the  autopsy 
58  of  seven  pigs  which  died  of  rotiget.     In  summing  uj)  these  cases 

kys  (page  44) : 

all  animals  there  were  diseased  tbo  stomach,  the  iotestiual  canal  Ttho  solitary 
•les  nud  Peyer's  patclieR),  the  mesentoric  jrlands,  the  8]deen,  liver,  Kidneys,  the 
t,  aud  the  skin. 

I  the  notes  of  individual  cases  we  observe  that  the  skin  was  invarf- 
r  bluish  red.  In  the  intestine  ulcerations  were  .absent,  the  large 
stiiie  being  nearly  normal  in  every  case.  In  the  blood  and  spteen 
fine  roiiget  bacilli  were  found  in  all  cases  on  cover-glass  prepara- 
is. 

he  latest  and  most  exhaustive  work  on  roxigef,  in  connection  with 
^nsive  experiments  with  Pastenr\s  vaccine,  is  that  of  Lydtin  and 
ottelius.    (Op.  cit) 

hey  find  that  animals  that  succumb  to  vaccination  present  lesions 
kedly  dift'erent  from  those  which  die  of  spontaneous  infection.  We 
te  from  page  21  concerning  the  intestinal  lesions  in  s^iontaneous 
5S  (Lydtin): 

ic  iiolitury  follicles,  as  well  hh  Peyer's  patches,  ai>peur  t^uite  distinct,  esueoially 
the  posterior  extremity  of  the  suiall  intestiur.  Sometimes  they  have  aropped 
lO  that  real  intestinal  ulcers,  especially  in  the  i-eglon  of  the  ileo-ca>cal  valve  are 
dnt,  bnt  only  in  small  number.  The  contents  of  the  large  intostiuo  are  either 
I,  or  if  this  be  not  the  case,  blackish,  fluid,  resembling  wagon  grease.  The  mucous 
ibraoe  is  also  swollen,  diU'usely  reddened  in  spots  or  patches.  In  many  places 
ems  corro<l»*d,  brownish,  an<l  deprived  of  its  epithelium. 

here  is  no  mention  of  ulceration  in  the  large  intestine.  In  the  ani- 
s  which  died  from  the  effects  of  inoculation  with  Pasteur's  vaccine 
nt  of  119)  Dr.  Schottelius  determines  (p.  206)  that  "the  mucosa  of 
intestinal  canal  is  not  altered.  It  is  covered  with  intestinal  mucuH 
.  normal  feces  and  is  j)iile,  with  the  exception  of  a  faint  reddening 
r  the  ileo-Ciecal  valve.'' 

Q  the  autopsy  noU^s  of  a  pig  infected  in  the  natural  way  the  same 

hor  (p.  200)  describes  an  extensive  swelling  aud  ulceiation of  Peyer's 

ches  and  the  solitary  follicles  of  the  lower  portion  of  the  ileum : 

uch  ulcers  are  also  found  in  the  upper  portion  of  the  large  intestine, 

ceeding  from  solitary  follicles,  hence  correspondingly  smaller  and 

mlar.'^    We  have  already  called  attention  to  the  fact  thait  in  swine 

le  the  ileum  is  rarely  impliciited,  and  only  in  the  severest  cases,  and 

^e  ulcerations  in  the  large  intestine  are  not  confined  to  lymphatic 

ABjbut  may  involve  the  entire  surface.  This  latter  fact  was  pointed 

dS  Klein.    He  also  states  that  he  saw  in  bnt  one  oase  out  of  fifty 

ulcers  in  the  ileum. 
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Whether  the  ulceration  of  the  lymphatic  stmctnres  in  the  ileum,  on 
the  one  hand,  and  the  necrosis  of  the  mucons  membrane  of  the  large 
intestine  on  the  other,  are  differential  characters  in  the  two  diaeaies, 
still  remains  to  be  determined.  In  connection  with  the  bacteriologicd 
investigations,  Schottelius  finds  in  cases  of  swine  plagae  besides  the 
fine  bacillus,  a  larger  one  always  present,  resembling  ^ooiKtM  suhWu^ 
and  without  the  power  of  movement.  This  microbe  grew  quite  mli 
on  gelatine  and  had  no  effect  on  mice,  rabbits,  and  pigs.  Its  pm- 
ence  is  explained  by  the  author  as  beiug  due  to  the  ulcerations  in  Sub 
intestine  through  which  it  enters  the  system  during  life.  Our  ovn 
experience  in  dealing  with  swine  plague  is  thus  strikingly  confinoed. 
We  encountered  not  one  and  the  same  microbe,  but  many  and  diffemt 
form  s  in  the  blood  as  well  as  in  the  serous  exudates  of  chronic  cases. 

The  investigations  of  Oorneviu  {Prejniere  Etudes  sur  le  rouget  du  porCj 
1885)  are  marred  by  a  want  of  precision  in  describing  the  specific  mi- 
crobe. If  Oornevin  had  applied  the  recent  methods  of  culture  by  whidi 
bacteria  may  be  well  characterized,  some  light  might  have  been  shed  on 
the  question  whether  both  rovget  and  swine  plague  or  rougA  alone  pre- 
vail in  France.  We  limit  ourselves  to  quoting  all  that  is  stated  oon* 
cerning  the  microbe  of  rouget  in  his  monograph : 

If  a  drop  of  onlture  liquid  from  an  advanoed  generation  {generaHon  iUMS  is  ex- 
amined microscopically,  it  is  found  to  contain  laree  numbers  of  fine  gnumiaticni, 
punctiform,  or  in  the  form  of  a  figure-of-eight,  refrangent,  slightly  motile,  chieflj 
isolated,  some  united  in  pairs,  threes,  or  fours.  These  granolatlonB  or  ooeei,  whiGhwe 
have  ali^eady  seen  in  the  blood,  are  the  agents  of  the  yirulenoei  the  specific  microbMof 
roitget 

In  a  series  of  generations  tn  vitrOj  their  form,  originally  yaried,  becomes  regnlsrud 
their  dimensions  uniform.  In  these  conditions  their  multiplication  seems  to  take  plaee 
only  by  budding ;  ou  the  side  of  the  micrococcus  there  appears  a  bud  which  gTOWii 
and  finally  separates  tu  undergo  in  turn  the  same  process. 

But  if  the  examination  is  made  on  recent  cultures,  particularly  those  inoenlatBd 
with  products  from  rabbit  or  rat,  or  with  those  from  a  pigeon  a£Qscted  with  ohnnie 
rouget,  one  perceives  rods,  motile,  short,  with  rounded  extremities  mingled  with  pUA- 
tiform  organisms. 

From  this  description  one  might  be  induced  to  infer  that  GomeTin 
had  under  observation  the  bacterium  of  swine  plague,  rather  than  tbe 
bacillus  of  rouget.  The  absence  of  any  other  biological  fiabcts,  howeTOf 
makes  any  conclusion  hazardous.  Moreover  the  budding  of  miorooooei 
must  be  looked  upon  with  suspicion. 

M.  Baillet  {Becherches  sur  le  rouget  ou  mal  rouge  du  poro,  SwfM  k 
MSdecine  V4t4rinaire,  1884,  p.  369),  who  also  studied  rouget  in  Fraiee, 
describes  the  microbe  as  being  '<  in  two  oval  sections,  united  in  saoha 
manner  to  give  the  whole  the  form  of  a  figure  8."  He  speaks  of  it « 
being  ^<  endowed  with  great  mobility."  Here,  again,  we  are  remindedof 
the  bacterium  of  swine  plague,  but  this  meager  statement  might  describe 
a  number  of  foriris,  including  bacterium  termo.  Baillet  succ^ded  in  pio- 
ducing  some  disease  in  two  guinea-pigs  by  inoculating  cultures  of  tbis 
microbe.  Death  took  place  in  ten  days.  The  autopsy  showed '^ood- 
gestion  of  liver  aud  lungs,  reddening  of  the  intestinal  mucosa ;  a  odd- 
gested  state  of  the  ganglia,  and  an  injection  of  the  peritoneum  and  the 
pleura,  characteristic  of  mal  rouge,^  Three  rabbits,  one  dog,  and  two 
pigs  failed  to  take  the  disease  after  inoculation. 

Very  recently  an  assistant  of  Pasteur's,  Dr.  Boux  (Comptes  Bei^ 
Soc.  de  BiologiCj  1885,  p.  684),  in  exhibiting  photograpns  of  the  microbe 
»f  rouget,  speaks  of  it  as  one  of  the  smallest  that  have  been      d 
^ince  its  dimensions  in  the  tissues  do  ncrt  exceed  1  to  2  micromihii 
jn  the  blood,  under  an  amplification  not  greater  than  450,  the  oil 
i-ppe^rs  in  the  form  of  a  very  elongated  8  (huii  trA  dUangt).   li 
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1  tliat  it  appeared  the  first  time  to  MM.  Pasteur  and  Thnillier. 
writer  could  have  spoken  of  it  in  this  way  while  acknowledg- 
le  same  time  the  work  of  Lydtin  and  Schottelius,  who  describe 
iindoabted  bacillus,  seems  incomprehensible  to  us.  It  appears 
le  that  any  one  acquainted  with  the  appearance  of  the  bacillus 
)  in  the  tissues  and  cells  of  an  affected  animal  or  in  liquid 
>ald  describe  it  under  the  form  of  an  elongated  figure-of-eight, 
ux  and  Schiitz  {Loc,  cit.<,  p.  75)  describe  the  microbe  of  rouget 
lotile.  Schottelius,  who  agrees  with  Schiitz  in  almost  every  par- 
onceming  the  characters  of  the  bacillus  of  rouget  and  those  of 
3  vaccine,  describes  the  bacillus  as  motile.  We  have  not  seen 
taneous  movement  in  the  cultures  obtained  from  the  vaccine,  so 
feel  inclined  to  believe  that  the  cultures  examined  by  Schot- 
Te  impure. 

jrplexing  and  conflicting  descriptions  given  by  the  French  ob- 
Lre  most  charitably  explained  by  assuming  the  existence  of  two 
unditferentifited  diseases,  that  of  rouget  and  swine  plague 
It  may  be  that  the  foreign  bacteria  frequently  found  in  the  in- 
gans  in  swine  plague  have  contributed  to  the  general  confusion, 
e  that  animals  suffering  from  swine  plague  have  been  invaded 
acillus  of  rougeU  which  is  much  more  abundant  in  the  various 
lan  the  organism  producing  swine  plague. 

CONCLUSIONS. 

•eceding  investigations  definitely  settle  certain  controverted 
>ncerning  the  etiology  of  swine  plague,  which  may  be  briefly 
zed: 

ine-plague  is  caused  by  a  specific  microbe  multiplying  in  the 
the  diseased  animal.  The  microbe  probably  belongs  to  the 
cterium,  and  has  the  power  of  spontaneous  movement.  It  is 
Itivated  in  nutritive  liquids,  but  grows  less  readily  o^i  gelatine, 
does  not  liquefy. 

aen  introduced  beneath  the  skin,  this  bacterium  is  fatal  to  pigs, 
guinea-pigs,  mice,  and  a  certain  percentage  of  pigeons.  It  is 
I  to  pigs  when  introduced  with  the  food  or  when  they  feed  on 
Qal  organs  of  swine  which  have  died  of  the  disease. 
)  disease  described  in  France  as  rouget^  in  Germany  as  Roth- 
for  which  Pasteur  has  prepared  a  vaccine,  is  caused  by  an  en- 
ferent  microbe.  The  vaccine  for  this  disease  does  not  protect 
iwine  plague. 

\  introduction  of  Pasteur's  vaccine  is  not  only  useless,  but  may 
e  to  the  introduction  and  spread  of  a  disease,  the  existence  of 
this  country  has  not  yet  been  demonstrated. 


■I 
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DESCKTT^ryox  OF  PLATES. 

Plate  T. — Ulrcratod  rsccnm  of  ^fig  aftVcted  witli  swine  pl.igue  laid  open.  Themn 
onus  iiieinbrane  of  the  ileo-cu'cul  valve  is  near  the  center  of  the  fliut 
and  the  small  intestine  with  the  cut  end  tied,  above.  The  sinalleat  ulcer 
are  of  a  uniformly  yellow  color:  the  larger  ones  wit-li  sones  of  diflereD 
color  J  the  lar^rest,  brownish  or  blackish  in  appearance. 

Platk  II,  Pjo.  1. — From  a  cover-glass  preparation  of  the  spleen  of  a  pig  aftectedwit! 
sNvino  plague.     Drawn   with  Abbe's  camera  lucida.  i^  homog.  oc. 
( X  800) ;  a,  red  blood  corpuscles  distoited ;  h,  the  bacteria  of  swine  plago( 

Fia.  '?.— Various  colonies  from  gelatine  plates.'  a,  imbedded  in  tlie  gelatine  layer;  1 
ojrowiug  on  the  surface  of  the  layer;  co'  c",  growing  between  tliegcla 
tine  layer  and  the  glass  pi  ale ;  a,  i,  about  live  daya  old  (x73);  e(ft 
about  seven  days  ohl  (x  100) ;  a,  fails  to  give  the  idea  of  solidity.  Th 
colony  itself  is  either  spherical  or  spheroidal ;  h,  on  the  other  hunil,  isllit 
teued;  dc'  o",  the  margins  gradually  attenuate  and  become  lost  to  view 

Fk;.  M. — Nutritive  gelatine  inoculated  with  a  platinum  wire  from  tho  t^deenof  pi, 
No.  114;  about  threu  days  (dd ;  natural  size;  a,  the  colonies  developit 
from  individual  microbt^s. 

Fki*.  4. — Pasteur's  second  vaccine  for  roiiyei;  dried  on  cover  and  stained  in  an^aqiMM 
solution  of  methyl-violet;  mounted  in  xylol  balaaui;  drawn  with  canir 
fucida  (Abbe),  Zeiss,  ^V  homog.  obj.  ocular  2.  The  bacilli  of  rouffitV 
seen  among  the  larger  bacilli  as  slender  curves  or  broken  liuea. 

Fu;.  5.— Drawn  same  as  Fig.  4,  cells  from  a  dried  cover-glass  preparation  from  tk 
lungs  of  a  mouse  inoculated  with  tho  second  vaccine.  Most  of  the  btciU 
are  within  the  protoi)la8m  of  the  cells. 

Fju.  C— Culture  in  meat  infusion  peptone  gelatine  iuoculate<l  from  plate  coltnrtio 
Pasteur's  vaccine  I;  12  days  old.  The  appearance  is  that  of  a  row o 
faintly  circumscribed,  cloudlike  masses  in  the  track  of  the  needle  whiel 
is  itself  scarcely  visible  as  a  delicate  line.    No  liquefaction  perc^)^ 
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3GRAPHICAL    DISTRIBUTION    OP    SOUTHERN    CATTLE 

FEVER. 

iKrli  time  has  boon  given  to  the  collection  of  information  in  reffard 
Lie  district  permanently  infected  with  Soutliern  cattle  fever,  and  the 
arks  made  in  the  First  Annnal  Report  of  thiNBurean  as  to  the  method 
pted  and  the  iliilicnlties  enconntered  apply  eqnally  well  to  the  work 
he  i)ast  year.  The  section  that  han  been  investigated  dnrinff  the 
r  is  in  many  |)arts  very  sparsely  settled;  in  some  portions  of  it  there 

been  very  little  movement  of  cattle,  and,  consequently,  there  was 
y  little  information  to  be  obtanied ;  in  other  parts  the  continual  driv- 

of  cattle  from  the  Gulf  coast  hiis  often  made  it  very  hard  to  dis 
ainate  between  infection  brought  with  tliese  cattle  and  permanent 
ction,  which  may  exist  for  year  after  year  without  fresh  importation. 

believed  that  the  results  given  below  are  as  nearly  correct  as  any 
I  can  be  obtained  at  present. 

ARKANSAS* 

'he  unusual  obstacles  oncouutored  in  this  Slate  in  collectincj  accurate 
armatiou  made  it  necessary  to  have  two  distinct  investigations  made 
•OSS  the  State  by  difi'erent  inspectors.  The  facts  which  they  collected, 
ile  not  in  all  cases  indicating  the  same  conclusion,  have  supplemented 
th  other  to  such  an  extent  that  the  line  of  the  infected  district  may 
wr  be  traced  with  a))proximate  accuracy. 

Beginning  at  the  ^Nlississippi  River,  it  was  found  that  the  native  cotth* 

Mississippi  County  became  infecti^l  by  cattle  driven  in  from  farther 

itb,  and  died  from  Southern  fever.     Mr.  W.  Burroughs  informed  Dr. 

ambower  that  he  had  i)urchased  cattle  in  Northesist  Arkansas,  in  the 

auties  of  Craighead,  Clay,  Poinsett,  and  Greene,  and  had  driven  them 

Bates  and  Polk  Counties,  in  Missouri,  in  the  months  of  July  aiul  Au- 

st,  that  he  had  done  this  for  the  ])ast  six  years,  driving  as  many  as 

e  or  six  herds  each  year  without  causing  any  harm  to  native  Missouri 

ttle.    ]\Ir.  Reed  said,  '^  I  don't  want  any  cattle  from  south  of  Poinsett 

'Unty."    A.  T.  Martin,  of  West  Plains,  Mo.,  introduced  Southern 

'er  several  years  ago  with  cattle  from  Jackson  County.    AV.  M.  Sunf- 

*^5  has  been  dealing  in  Arkansas  cattle  since  1874.     He  has  purchased 

\  in  Poinsett,  Craighead,  Greene,  Clay,  Lawrence,  independence, 

^1,  Fulton,  Baxter,  Randolph,  and  Jackson  Counties,  but  never  knew 

^  to  convey  the  disease  to  Northern  stock.     He  has  never  heard  of 

trouble  arising  from  cattle  that  came  from  Mississip))i  County,  Ar- 

as,  or  from  Pemiscot  or  Duidvlin  Counties,  Missouri.     Mr.  ^loore, 

tie  dealer  of  tiie  same  place,  said  he  always  had  trouble  with  cattle 

were  brought  from  south  of  Batesville,  Ark.     To  illustrate  this. 

ud  that  several  years  ago  he  purchased  28  head  of  cattle  3  miles 

li  of  Batesville  and  drove  them  home;  soon  afterwards  a  number 

e  native  cattle  sickened  and  diecl  with  Southern  fever.    Dr.  Moore, 

J8L',  ])urchased  70  or  SO  bend  of  cidtle  in  White  County  and  drove 

1 10  a  range  located  G  miles  southeast  of  West  Plains,  Mo.     This 

in  the  month  of  July.     He  kept  them  there  two  weeks  and  theji 

e  them  into  Northern  Missouri.    Soon  after  he  left  the  range  at 

t  Plains,  the  native  cattle  died  of  Southern  fever.    In  Vanndale  and 

laburg,  towns  in  Cross  County,  the  native  cattle  still  appeared  aus- 

ible  to  the  disease.    In  Saint  Francis  County,  in  the  vicinity  of  For- 

}ity  and  Wheetley,  the  ranges  are  permanently  infected,  and  have 
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been  for  a  number  of  years,  and  many  of  the  native  cattle  are  BtiU  sds- 
ceptible  and  die  during  the  summer  months.  At  Batesville,  in  Inde- 
pendence County,  and  in  the  vieinity  of  Kensett,  Judsonia,  and  Seucf, 
of  White  County,  it  was  learned  that  animals  brought  from  farther  north 
almost  always  contracted  this  malady,  aud  a  large  proportion  of  them 
died.  A  drove  of  cattle  from  Prairie  County  was  taken  to  Marion 
County  in  1878,  and  produced  the  disease  among  native  cattle  iiim. 
At  Carlisle,  Lonoke  County,  it  was  found  that  there  was  permanent  in- 
fection which  had  existed  in  that  vicinity  for  many  years.  In  1881, » 
herd  of  cattle  from  Faulkner  County  and  adjoining  districts  were  taten 
to  Boone  County  and  caused  infection  of  native  cattle  there.  At  Saint 
Joe,  Searcy  County,  4  miles  northwest  of  Marshall,  in  the  same  county, 
native  cattle  are  infected  aud  die  as  the  result  of  feeding  on  paatom 
infected  by  Southern  stock.  No  signs  of  permanent  iufection  were  dis- 
covered at  these  places.  Cattle  from  Conway  and  Pope  Counties  caused 
outbreaks  of  Southern  fever  in  Boone  County  in  1881  and  1882,  Oattle 
from  Jackson  County  caused  disease  in  Boone  and  Carroll  Ooontiesin 
1880  and  1882.  A  herd  from  Franklin  County  also  infected  animabin 
Carroll  County.  Crawford  and  Sebastian  Counties  are  also  infected, 
and  animals  taken  to  these  counties  from  farther  north  contract  thedb- 
ease. 

The  reports  from  Washington,  Madison,  Boone,  and  Oarroll  Goantiei 
are  more  conflicting.  They  indicate  that  many  places  in  these  ooantni 
are  permanently  infected,  and  that  loss  of  cattle  occurs  even  when  no 
new  infection  is  brought  there  from  year  to  year  by  Southern  cattki 
Other  reports  from  Eureka,  in  Carroll  County,  and  from  Prairie  Oiove 
and  Fayetteville,  in  Washington  County,  and  from  BentonviUey  in  Ben- 
ton County,  indicates  that  the  pastures  at  these  places  are  pennaiienUy 
infected,  aud  that  cattle  contract  the  disease  from  grazing  upon  than, 
though  no  fresh  infection  has  been  inti*odnced  during  the  year.  Oattle 
from  Boonsborough,  Washington  County,  carried  the  disease  to  Benton 
County  some  years  ago.  For  many  years  cattle  from  the  Indian  Terri- 
tory and  Texas  have  been  driven  through  Northwestern  ArkansuoD 
their  way  to  market,  and  it  appears  that  this  constant  renewal  of  ildiB^ 
tion  has  carried  the  northern  limit  of  the  infected  district  considenUf 
farther  northward  in  this  part  of  the  State  than  it  is  farUier  east. 

Taking  into  consideration  the  facts  that  have  been  given  above  and 
many  others  that  for  lack  of  space  cannot  be  enumerated,  it  would  ap- 
pear that  the  northern  line  of  infection  leaves  thie  Mississippi  Biver  at 
about  the  southern  boundary  line  of  Mississippi  County.  This  is  veiy 
nearly  opposite  the  point  in  Tennessee,  on  the  Mississippi  Biver,  to 
which  the  boundary  line  of  the  infected  district  was  tntoed  in  that 
State.  Going  westward,  this  line  would  appear  to  follow  the  sontheni 
boundary  line  of  Poinsett  County,  crossing  Jackson  and  Indepradat 
(bounties,  going  a  few  miles  north  of  Batesville,  and  then  proceeds 
westward  through  Stone  and  Searcy  Counties,  leaving  Monntaui  Viw 
and  Marshall  a  few  miles  to  the  north.  It  then  takes  a  more  deddedlf 
northwesteni  direction,  crossing  !N'ewton  and  GarroU  Goanties,  to  Bb- 
reka,  and  is  then  directed  westward  to  Bentonville,  and  from  this  ton 
goes  to  the  extreme  noi-th western  corner  of  the  State. 

We  have  not  been  able  to  learn  of  any  infected  places  north  of  f 
'ine,  and,  as  has  already  been  stated,  there  are  many  localities  i 
this  line  which  are  not  permanently  infected.    Onr  endeavor  1      i 
u  drawing  this  line,  as  it  was  in  drawing  the  line  ttom  the  ai 
Jcean  to  the  Mississippi  Biver,  to  include  all  the  i>ermanentlv  ^"i 
-iiflCAA;  «.iiH  while  this  may  do  some  iiyustice  to  plaoes  soath 
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ch  are  not  permanently  infected,  it  seems  to  be  the  only  way  in 
Lch  a  line  can  be  drawn  which  will  give  a  correct  idea  of  the  northern 
indary  of  the  infected  district. 

INDIAN  TERRITORY. 

Che  facts  that  we  have  been  able  to  collect  in  regard  to  Southern 
^er  in  the  Indian  Territory  are  mostly  in  regard  to  instances  of  the 
unrrence  of  this  disease  in  the  northeastern  part  of  the  Territory, 
incipally  in  the  Cherokee  and  Creek  OouDties.  Owing  to  the  promis- 
ous  driving  of  cattle  through  this  section,  it  has  been  very  difficult 
get  exact  information  as  to  the  cause  of  the  disease  in  many  of  the 
ses.  Sufficient  observations  of  a  definite  nature  have  been  recorded, 
wever,  to  show  that  the  line  of  infection  continues  in  a  northwesterly 
rection  from  the  northwest  corner  of  the  State  of  Arkansas,  until  it 
M^hes  to  within  12  or  15  miles  of  the  Kansas  State  line,  at  a  point 
arly  south  of  Ohetopa.  Its  direction  is  then  westward  across  the 
lerokee  country  and  nearly  half  way  across  the  Osage  country.  It 
en  takes  a  southwesterly  direction  to  the  Texas  State  line,  crossing 
e  country  of  the  Kiowas,  Comanches,  and  Aprches. 
At  the  Ponca  Agency  the  native  cattle  are  subject  to  infection  from 
ttle  from  farther  south,  and  Kansas  cattle  which  are  taken  to  Ponca 
^ncy  do  not  contract  Southern  fever  unless  exposed  to  the  infected 
ttle.  The  same  appears  to  be  true  of  nearly  all  of  the  territory  em- 
aced  in  the  Cherokee  outlet.  In  the  southern  part  of  the  Osage  conn- 
Yj  and  in  aU  of  the  Creek  country,  cattle  imported  from  ^Northern 
ates  are  almost  certain  to  contract  this  disease,  while  the  native  cat- 
)  mix  with  impunity  with  the  Texas  cattle. 

It  is  reported  as  the  general  experience  of  stockmen  in  Arkansas  and 
e  Indian  Territory,  that  long  drives  and  close  herding  of  cattle  that 
e  from  the  infected  district,  and  are  not  usually  susceptible  to  the 
sease,  is  an  exciting  cause  of  this  malady,  and  large  numbers  of  such 
imals  sicken  and  die  during  such  drives.  This  has  been  particularly 
»ticed  with  cattle  from  Southeastern  and  Eastern  Arkansas  which  have 
len  driven  from  there  into  the  Indian  Territory.  These  cattle,  though 
idoubtedly  from  an  infected  section,  contract  Southern  fever  during 
eir  journey,  or  soon  after  their  arrival  in  the  Territory,  and  many  of 
em  are  lost  from  its  effects.  Facts  of  this  same  nature,  observed  in 
her  sections  of  the  country,  have  been  referred  to  in  former  reports. 

TEXAS. 

For  more  than  a  year  we  have  been  collecting  information  in  regard 

the  occurrence  of  Southern  fever  in  the  State  of  Texas,  and  such  other 

kta  as  would  serve  to  indicate  the  extent  of  the  district  which  may  be 

asidered  as  permanently  infected.    The  lines  of  evidence  to  which  we 

kve  directed  our  attention  are  similar  to  those  which  have  already  been 

Bntioned  in  our  investigation  of  this  matter  in  other  States,  and  for 

e  information  of  those  who  are  particularly  interested  in  this  question, 

1  it  applies  to  Texas,  I  would  state  that  there  are  six  classes  of  facts 

)  serve  as  a  basis  of  deciding  this  question.    All  of  these  are  based 

I       I  three  well-established  conclusions,  (1)  that  cattle  from  the  per- 

ly  infected  district  which  are  taken  beyond  this  district,  and 

>  infection  does  not  exist,  contaminate  pastures,  and  in  that 

1        minate  the  disease  among  the  native  cattle  in  the  non-infected 

r,  (2)  that  cattle  from  the  non-infected  district  which  are  taken 


526         REPORT   OF   THE   COMMISSIONER   OF   AGBICULTURE. 

into  the  infected  district  contract  the  disease  and  saffer  with  the  Biae 
83'mptoms  as  those  which  contract  it  in  the  non-infected  district  fton 
exposure  to  the  infection  of  Southern  cattle ;  and  (3)  that  the  nattre 
cattle  of  the  infected  districts  enjoy  an  iinmanity  from  thiA  disease,  and. 
as  a  rule,  do  not  suffer  from  it,  either  on  their  native  pastures  or  when 
they  have  been  driven  into  the  non-infected  section.  In  regard  to  any 
place  in  the  infected  district  we  should  be  able  to  establish  oneornKm 
of  the  following  facts : 

(1)  Cattle  from  here  have  caused  disease. 

(2)  The  native  cattle  of  this  section  do  not  contract  the  disease. 

(3)  Cattle  brought  to  this  section  from  the  non-infected  section  of  tkfi 
country  contract  the  disease. 

In  regard  to  any  place  in  the  non-infected  district  we  should  be  ahto 
to  establish  one  or  more  of  the  following  facts : 

(1)  Cattle  from  here  do  not  cause  the  disease. 

(2)  The  native  cattle  of  this  section,  when  pastured  upon  ranges  ore 
which  cattle  from  the  infected  district  have  recently  grazed,  oontraottte 
disease. 

(3)  Cattle  brought  to  this  section  from  non-infected  parts  of  the 
country  do  not  contract  the  disease  unless  they  have  grazed  nponpait- 
ures  recently  infected  by  Southern  cattle. 

There  is  a  doubt  in  the  minds  of  many  cattlemen  whether  Texas  «!• 
tie  are  dangerous  from  all  that  section  of  the  State  in  which  oatUe 
brought  from  the  Northern  States  contract  the  disease  known  as  ifr 
climation  fever.  In  the  States  farther  east,  that  have  been  pret^ 
thoroughly  investigated,  we  have  not  found  that  there  was  any  mataul 
difference  in  the  district  indicated  by  these  two  classes  of  fncts.  We 
have  found  that  wherever  cattle  suffered  from  acclimation  fever,  then 
the  native  cattle  were  capable  of  disseminating  the  disease.  It  ia  trofi 
that,  as  we  approach  the  extreme  boundary  line  of  the  infected  distikt 
there  are  many  localities  which  are  not  infected,  and,  even  in  those  that 
are  infected,  the  native  cattle  have  not  secured  immunity,  and  ooMfr 
sequently  do  not  disseminate  the  disease.  There  is,  conseqnenily,  a 
belt  of  country  along  this  boundary  line  on  which  but  a  small  piopiv- 
tion  of  the  cattle  are  dangerous  to  those  from  farther  north  or  wert,DBt ' 
this  belt  is  not  many  miles  \vide,  and  some  of  the  cattle  in  it  maybe 
considered  cai)able  of  infecting  others.  The  emergencies  which  hate 
arisen  during  the  past  year  in  regard  to  the  movement  of  cattle  IhND 
Texas,  have  made  it  very  ini])ortant  that  a  preliminary  line  at  leart 
should  be  indicated  across  the  State  of  Texa^s,  which  sliall  show  tbe 
counties  of  the  State  that  all  attainable  infonnation  leads  us  to  believe 
i\iv  tree  from  any  i)ermanent  infection,  and  from  which  the  cattle  areia 
no  sense  dangerous  to  those  of  any  other  section  of  the  country. 

The  following  facts  were  collected  by  Mr.  II.  C.  Saunders,  jr.,  ftoB 
different  stock  owners  who  have  had  experience  with  cattle  in  Texas: 

Mr.  fl.  F.  Evans,  ofSlierman,  Grayson  County,  Texas,  stated  tiiat he 
liad  brought  1(10  fine  cattle  from  Northern  States  to  his  ranch  In  Graj* 
son  County,  near  Shorrnan,  and  that  one-half  of  these  cattle  havediw 
of  Southern  catth'  f(^vcr.  Ho  also  stated  that  lie  hml  taken  anamberoT 
fine  cattle  from  the  Xortli  to  his  ranch  in  the  Pandiaudlc,  and  noueof 
rhcm  luul  died  from  t lie  disease.  Fie  ha^s  on  several  oceasious  driven 
1  irgo  numbers  of  cattle  from  Krath,  (trayson,  Palo  Pinto,  Hunt,  Fan- 
nin, Denton,  Ellis,  Flill,  an<l  Nevada  Counties  to  his  ranch  in  Donlej 
(  onnty,  antl  states  that  no  <lisease  was  caused  by  themt  In  thewuu- 
ner  of  ISSl  he  tt>ok  <»,ooo  cattle  from  Gray.son,  Hunt,  Tarrant, and 
n^ntov  'Jounties  to  his  ranch  in  Donley  County,  and  no  disease  it* 
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ed.  Mr.  Evaus  also  stated  that  the  native  cattle  in  counties  from 
i^h  these  herds  were  driven  do  not  contract  the  disease  from  the  cat- 
/hat  are  driven  from  the  extreme  soathern  counties  of  the  State. 
Lr.  C.  W.  Smith,  of  Gainesville,  Oook  County,  stated  that  in  the 
ug  of  1880  he  had  driven  300  cattle  from  his  ranch  in  Cottle  Coanty 
jrainesville,  and  that  on  the  road  they  had  crossed  the  Southern 
as  trail,  and  by  this  exposure  180  head  were  infected  and  died  of 
ithem  fever. 

[r.  C.  C.  Slaughter,  of  Dallas,  Dallas  County,  stated  that  in  May  and 
le,  1884,  he  drove  7,000  cattle  from  his  ranch  in  Dawson  County,  on 

Colorado  Eiver,  to  the  Cheyenne  and  Arapahoe  Eeservation  in  the 
iian  Territory.  They  came  in  contact  with  a  herd  from  Southern 
Las,  and  200  of  the  7,000  died  of  Southern  fever.  He  also  stated  that 
tie  from  the  coast  country  will  infect  cattle  on  his  range  in  Dawson 
mty,  and  that  fine  cattle  from  the  Northern  States  do  not  contract 

disease  on  his  ranch  unless  infected  bv  Southern  cattle, 
ir.  Rue,  of  Sherman,  Grayson  County,  stated  that  in  1873  he  drove 
DO  cattle  from  the  Concho  River,  in  Tom  Green  County,  to  Pettis 
uity,  Missouri,  and  that  they  infected  the  native  Missouri  cattle. 

.  J.  T.  Davis,  of  Colorado  City,  Mitchell  County,  said  that  in  the 
ing  of  1884  he  bought  12  Kentucky  bulls  and  took  10  of  them  to  his 
ch  60  miles  north  of  Colorado  City.    Not  one  of  these  died.    The  re- 
ining 2  were  taken  to  his  ranch  in  Falls  County,  and  both  died  from 
trn  fever. 

Magnolia  Cattle  Company,  of  Colorado  City,  Mitchell  County, 

1  that  in  the  spring  of  1884,  they  had  taken  285  bulls  from  Illinois 

ir  ranch  in  Mitchell  and  Howard  Counties,  and  that  but  3  of  the 

lie  number  were  lost  during  the  summer. 

[r.  J.  A.  Peacock,  of  San  Angelo,  Tom  (ilreen  County,  stated  that  he 

shipped  1,000  cattle  from  his  range  on  the  head  of  the  Concho  River, 
i^om  Green  County,  to  Pecos  Station,  and  had  then  driven  them  on 
trail  up  the  Pecos  River,  with  800  cattle  that  had  been  shipped  from 
Witt  County,  Texas.    During  the  drive  from  Pecos  Station  to  Foit 

tier,  N.  Mex.,  400  of  the  Tom  Green  (jattle  died  of  Southern  fever, 
ig  infected  by  the  800  cattle  from  De  Witt  County.  This  occurred 
Tune,  1884. 

.  J.  D.  Merchant,  of  Bainl,  Callahan  County,  stated  that  he  had 
n  introducing  line  cattle  from  the  Eastern  States  into  Callahan 
luty  for  a  number  of  years,  and  that  he  has  never  lost  less  than  33 
cent,  of  all  such  imported  cattle.  From  1873  to  1870  he  had  brought 
limber  of  tine  cattle  into  Denton  County,  and  that  there  he  lost  al>out 
ler  cent,  of  theui. 

[r.  J.  W.  Snyder,  of  Cheyenne,  Wyo.,  purchased  350  cattle  in  the 
ing  of  1884  from  Gonzales  County,  Texas,  which  were  shipped  di- 
t  from  Luliug  on  the  Sunset  route  to  Wyoming.  They  infected  a 
d  of  430  Wyoming  cattle,  from  which  80  died.  Mr.  Snyder  believes 
t  cattle  might  be  driven  from  any  part  of  Texas  to  Wyoming  with 
feet  safety  to  Wyoming  cattle,  but  that  they  cannot  be  shipped  by 

from  the  infected  portions  of  the  State  without  causing  infection. 
:  Glascoe,  of  Fort  Worth,  said  that  he  had  a  ranch  130  miles  west 
achita  Falls,  in  King  County,  on  which  were  1,000  cattle.    The 
]       mt  through  a  portion  of  his  ranch  over  which  cattle  from  South- 
as  were  driveu,  and  his  own  herd  was  infected  from  this  trail, 
g  the  death  of  40  animals. 

-  J.  E.  Stevens,  of  Thurston,  Pecos  County,  stated  that  he  had  a 
miles  north  of  Thurston,  on  which  he  placed  140  cattle  firom 


528         R£POBT   OF   THE    COMMISSIONER    OF    AQBICULTUBE. 

Fayette  Gotinty,  Missouri,  in  December,  1883.    Sonthem  fever  devel- 
oped among  these  animals  from  February  to  May,  1884,  and  80  of 
died.    Mr.  Stevens  stated  that  these  cattle  certainly  died  from  Suou- 
em  fever,  and  that  from  a  third  to  a  half  of  all  northern  cattle  Ubnto 
his  ranch  in  this  county  are  sure  to  die. 

The  Matador  Cattle  Company,  of  Colorado  City,  stated  that  in  • 
1880,  400  half-breeds  were  driven  from  their  ranch  in  Motley  j      m- 
tle  Counties  to  Gainesville  and  there  shipped  North.     Tl 
crossed  the  Southern  trail  on  their  way  and  60  of  them  died  fin  i- 

ern  fever. 

Mr.  J.  M.  Dougherty,  of  Denton,  Denton  County,  bought  22         [ 
cattle  from  Cooper  County,  in  Missouri,  in  December,  1877,  ai 
the  summer  of  1878  18  of  these  animals  died  from  Sonthem  fever. 

Mr.  Charles  Goodnight,  of  Clarendon,  Donley  Coanty,  whoae        h 
located  in  Armstrong  County,  stated  that  abont  100  cattle  fi 
herd  were  exposed  to  a  trail  over  which  had  passed  1,500  cattle  in 
earl}^  summer  that  had  come  from  near  Fort  Mason,  Mason  Gonuqr, 
Texas.    Thirty  animals  out  of  the  100  died  of  Southern  fever,    lb. 
Goodnight  also  stated  that  in  1878,  his  native  cattle  were  infected  bra 
herd  which  came  from  the  country  on  the  Nueces  Biver,  west  of  J 
and  that  300  animals  died  as  a  consequence  of  this  infection.  ^ 

Brown  &  McClellan,  of  Clarendon,  Donley    Coanty,  who  1     e  ■ 
randi  in  Armstrong  County  adjoining  that  of  Mr.  Goodnight 
that  in  1884  they  brought  20  bulls  from  Emporia,  Kans.,  to  their 
that  they  also  brought  500  cows  from  Tarrant,  Kaofi     a«  a 
Counties ;  that  these  cows  infected  their  ranch,  and  as  a  cu      i 
of  the  30  bulls  died  of  Southern  fever. 

Mr.  J.  J.  Hittson,  of  Weathersford,  Parker  Coanty,  stated 
1884,  he  brought  40  bulls  from  Missouri  to  a  ranch  in  Psdo  Finto  t        : 
that  20  of  these  contracted  Southern  fever  and  died.    He 
that  Southern  cattle  do  not  infect  the  natives  on  his  ranch  in 
and  Fisher  Counties. 

Mr.  J.  M.  Dawson,  of  San  Angelo,  Tom  Green  Coanty.     rt     fl 
1879  a  herd  in  Motley  County  was  infected  by  aboat  9(  > 

came  from  San  Saba  and  adjoining  counties^  and  tiiat  oOu  <       i 
this  infection.    Mr.  Dawson  now  has  a  ranch  in  Tom  Green  Oo"^jf 
he  finds  that  Southern  cattle  will  infect  his  native  cattle.    1    ) 
is  situated  on  the  Pecos  Biver,  13  miles  northeast  of  Fort 
In  the  spring  of  1884  he  took  120  bulls  from  Missouri  to  his  :         ■ 
Tom  Green  County,  and  that  none  of  these  died  from  Soatfaem  i 
until  some  Southern  cattle  passed  through  the  ranch  and  u 
them. 

Mr.  Creswell,  of  Dodge  City,  Ford  County,  Kansas,  states  that  i 
of  300  cattle  in  Ochiltree  County,  Texas,  was  infected  in  t         u 
1884  by  a  herd  of  1,200  animals  from  Taylor  Coanty,  xex      ^ 
passed  over  the  range.   A  hundred  of  these  cattle  died  as  a  con 
of  this  infection.    Another  company  in  the  neutral  strip  h 
of  1,000  cattle  by  infection  from  this  same  herd,  which  <         it 
lor  County.    Some  of  the  ranchmen  in  the  Pan-handle  s        .  tl 
believed  no  Texas  cattle  would  cause  infection  which  came  id  * 

the  one  hundredth  meridian  and  north  of  the  Texas  Paciftc     u 

Mr.  Towers,  of  Dodge  City,  Ford  County,  Kansas,  stated  taut  i  1 
of  450  cattle  on  a  range  in  the  neutral  strip  was  infected  in  1  ^^  ' 
herd  of  cattle  driven  up  from  Lampasas  County,  and  100  of  ' 

died  from  Southern  fever. 

Mr.  H.  T.  Groome,  of  Mobeetie,  Tex.,  stated  that  the  ranch  ooea; 
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his  company  was  located  in  Eoberts,  Gray,  Carson,  and  Hatchinso 
unties.  A  portion  of  the  herd  was  infected  by  a  herd  of  cattle  i 
^,  driven  from  near  Colorado  City,  Tex.  As  a  result  of  this  infe( 
n  65  of  the  cattle  died. 

Mr.  G.  A.  Brown,  of  Wichita  Fa;lls,  had  40  cattle  in  Donley  Count 

lich  were  exposed  to  200  that  came  from  Williamson  County.    T  went 

t     se  contracted  Southern  fever  and  died. 

•.  J.  W.  Sacra,  of  Gainesville,  Cook  County,  stated  that  his  ranc 

located  in  Donley  and  Armstrong  Counties ;  that  in  the  summer  ( 

04  he  took  two  herds  from  the  Concho  and  Colorado  Bivers,  in  Toi 
n    1  and  Concho  Counties,  to  his  ranch,  and  that  the}**  caused  no  ii 

He  also  stated  that  he  took  500  animals  in  June,  1882,  froi 
^  \ji  aty  to  his  ranch,  and  no  disease  was  produced  by  them. 
u,  wa»  stated  that  Messrs.  Gunter  &  Munson,  of  Sherman,  brougli 
iring  the  years  1879  to  1882  300  fine  bulls  from  Northern  States  t 
rayson  County,  and  that  they  lost  more  than  half  of  them  from  Soutl 
n  fever. 
Mr.  8.  Dyer,  of  Briscoe  County,  near  Paloduro,  lost  100  Hereford  cai 

5  in  1884  by  infection  from  a  herd  from  Southern  Texas. 

Mr.  W.  Dyer,  of  Hall  County,  near  Paloduro,  lost  300  cattle  in  18S 

i  the  same  cause. 

.  W.  C.  Harris,  of  San  Angelo,  Tom  Green  County,  has  a  ranch  1 
I    i  west  of  San  Angelo.    In  the  winter  of  1883  Mr.  Harris  brought  3 

L8  to  his  ranch  and  these  did  well  until  he  put  a  herd  from  Fri 

mnty  upon  the  same  ranch ;  as  a  consequence  of  this  they  contracte 

inthern  fever  and  16  died,  but  none  of  the  natives  raised  in  Tom  Gree 

>anty  died  from  this  infection.   Mr.  Harris  and  Mr.  Peacock  both  state 

at  it  was  perfectly  safe  to  bring  cattle  from  the  Northern  and  Easter 

ates  to  Tom  Green  County,  provided  they  were  not  allowed  to  coin 

contact  with  a  ranch  infected  by  cattle  from  the  southern  part  of  tL 

ate. 

Colonel  Young,  of  Fort  Worth,  stated  that  of  100  fine  bulls  taken  to  hi 

nch  in  Garza  County  at  various  times  in  recent  years  he  has  only  1 

20  left,  and  that  the  majority  of  these  have  died  from  Southeru  feve: 

Mr.  T.  Odham,  of  Wichita  Falls,  has  a  ranch  in  Gray  and  Wheek 

mnties.    A  part  of  his  herd  in  the  summer  of  1884  strayed  on  a  tra 

at  was  infected  by  cattle  from  the  country  around  Fort  Worth  an 

>st  of  it.    Forty  animals  died  from  this  infection. 

As  the  information  given  above  was  not  considered  sufficient  uih) 

lich  to  base  even  a  preliminary  line  locating  the  extreme  boundary  < 

e  permanently  infected  district,  the  following  circular  was  issued  i 

pril,  1885 : 

Department  of  Agriculture, 
Bureau  of  Animal  Industry, 
Washingtony  D.  C,  April  18,  leSo. 
ortant  to  Texas  cattle-owner  a  : 

»iy  attention  has  recently  been  directed  to  the  fact  that  Tarioos  States  and  Ten 
•168  have  prohibited  the  introduction  of  Texas  cattle,  because  of  the  alleged  dang* 
it  they  will  communicate  a  fatal  disease  to  the  native  cattle  of  such  States  ai 
rritories.  Such  prohibition  is  very  detrimental  to  the  cattle  industry  of  the  Avho 
kte  of  Texa^,  and  I  am  informed  by  the  Chief  of  Bureau  of  Animal  Industry  and  I 
my  others  acquainted  with  the  subject  that  the  cattle  from  a  considerable  part 
is  State  do  not  communicate  such  disease  and  are  not  sources  of  danger  to  the  catt 
other  States. 

rherefore  to  secure  reliable  and  abundant  information  as  to  the  limits  of  that  pa 
Texas  firom  which  cattle  may  be  safely  taken  to  other  States  without  restrictions, 
reby  request  the  cattlemen  of  the  following-named  counties  to  send  answers  to  tl 

34  AG— '85 
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queBtions  hereto  appended,  directed  to  the  Bureau  of  Animal  Industry,  DepartHMOti^f 
Agricultnre,  Washington,  D.  C. 

Counties  of  Arclier,  Bandera,  Baylor,  Brown,  Callahan,  Clay,  Coleman,  CoffluclK, 
Concho,  Cooke,  Cottle,  Crocket,  Denton,  Kastland,  Edwards,  Erath,  Fisher,  6illei[He 
Greer,  Hamilton,  Hardeman,  Haskell,  Hood,  Jack,  Jones,  Kent,  Kerr,  Kimble,  Kio- 
ney,  King,  Knox,  Lampasas,  Llano,  McCunoch,  Mason,  Maverick,  Menard,  Miteheil 
Montague,  Nolan,  Palo  Pinto,  Parker,  Pecos,  Runnels,  San  Sabu,  Scurry,  ShackeUoid. 
Somervell,  (Stephens,  Stonewall,  Tarrant,  Taylor,  Throckmorton,  Tom  Green,  UviUe, 
Wichita,  Wilbarger,  Wise,  Young. 

1.  Have  you  purchased  any  bulls  or  other  cattle,  or  do  you  know  of  any  tbat have 
been  brought  from  north  of  the  south  line  of  Kansas  to  your  vicinity  or  to  any  put 
of  any  of  tne  counties  named  above  1  If  so,  state  the  number,  the  location  as  neva 
possible  to  which  they  were  taken,  and  the  number,  if  any,  which  died  of  acclimiti- 
zation  fever. 

2,  Do  you  know  of  any  cases  in  which  cattle  from  the  eastern  counties  of  Tens 
have  been  taken  to  the  counties  named  above  in  the  spring  or  summer  numUn iid 
allowed  to  pasture  on  the  same  ranges  with  the  cattle  native  to  those  coanfciiftV  If 
so,  state  if  nuy  disease  occurred  among  the  native  cattle,  and  give  symxitomsandnaB- 
bers  affected  as  far  as  possible. 

If  the  cattlemen  of  the  district  referred  to  unite  in  sending  this  information  at oice 
it  is  hoped  that  it  will  be  possible  to  secure  ni<Kliticationsof  the  restiictiousnowplaced 
upon  the  Texas  catMe  trade  to  such  an  extent  as  to  bring  great  relief. 
Very  respectfully, 

NORMAN  J.  COLMAK, 
Ccmmisaioner  of  A$rieiiltm. 

In  reply  to  this  circular  the  following  letters  were  received: 

ARCIIER  COUNTY. 

Mr.  E.  B.  Harrold. — I  purchased  and  brought  into  this  county  42  bulls  from  De  Witt 
County,  Illinois.     Three  of  these  animals  died. 

E.  F,  <f-  7r.  S.  Ikard. — We  purchasetl  :W  bulls  in  Iowa  and  brought  them  into  thii 
(Archer)  county.    One  of  them  died  of  acclimatization  fever. 

ARANSAS  .COUNTY. 

Mr.  T.  B.  McCnntpheUj  JRockford. — In  the  fall  of  187d  1 8hipi)ed  from  Missouri  one  ev^ 
load  of  Durham  cattle,  about  24  head.  Lost  by  acclimation  4  head.  Two  yeui  KO 
last  fall  I  brought  from  Lafayette,  Ind.,  three  car-loads  (72  head)  of  Hereford  eattfc. 
40  of  which  I  kept  on  my  own  ranch.  I  lost  2  by  acclimation  fever,  and  2  of  bniKi 
received  on  the  journey  out.  Our  cattle  are  not  aftected  by  £astern  or  Northern ia- 
portations  so  far  as  my  experience  leads. 

Air,  Thomas  M.  Coleman ^  Bockport. — 1  do  not  reside  in  any  of  the  counties  meatiiaei 
in  your  <:irculur,  *^  Impoilant  to  Texas  cattlemen,"  but  as  yon  have  sent  me  out  I  nj^ 
poso  you  want  intoiiiiation  from  this  section.  In  reply,  I  have  to  say  that sgreater 
or  less  number  of  cat  tit*  have  been  imported  to  this  section  every  year  since  18/4  from 
north  of  the  soutbern  line  of  Kansas,  mostly  from  Kentucky,  and  that  about  S5  pa 
cent,  have  died  of  acclimating  fever. 

I  know  of  liuiidreds  of  instances  in  which  cattle  have  been  brought  to  this  lectiii 
from  Eastern  Texas  and  Louisiana,  resulting  in  no  discaso  to  the  imported  ornitin 
cattle. 

In  addition  to  your  interrogatories  I  will  add  that  I  have  known  cattle  bred  and 
born  here,  isobitod  from  the  range  and  large  pastures,  that,  when  sent  oat  to  lup 
pastures,  were  atfected  as  in)ported  cattle,  and  as  large  a  per  cent.  die.  Othcrwue 
contagious  disease  is  unknown  among  our  native  range  cattle. 

IJANDEKA  COUNTY. 

Messrs,  E".  H,  Carmichiul  tf-  Co,^  Bandera, — Messrs.  James  B.  McElroy,  of  WiihiBfr 
^OD,  Washington  County,  rennsylvania,  Andrew  Maustield  and  James  C.  Davenport. 
of  this  (Bandera)  county,  purcbased  5  head  of  fine  Durham  cattle  (2  cows  and  3  bnU>) 
in  the  month  ol  August,  I'l^r.i,  in  Washington  t'Ounty,  Pennsylvania,  and  )ttoaAl 
theiii  to  this  place.  Thry  were  turned  out  upon  t  be  range  with  onrnative  cattle..  All 
have  lived  and  doni^  well;  the  cows  have  brought  calves  every  year  since  thdrafrivsl 
here:  the  bulls  have  seivi*.^  about  the  same  number  of  cows  as  arensnally  serFedby 
our  Texas  bulls. 

There  are  other  stoek-rais(?rs  residing  in  this  county  who  have  fine  cattle  thlt^we 
•'•'night  from  north  of  Kansas— .Judge  E.  M.  Koss  and  Albert  Mayerick.    Theydidnot 
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II  from  the  North ;  they  were  purchased  by  them  after  haying  been  brought 

0  San  Autonio.    All  of  the  aforementioned  cattle  have  done  well  on  the 

1  Lave  had  no  symptoms  of  fever  or  disease  of  any  kind  whatsoever. 

DEXAn  COUNTY. 

trif  Terrell f  San  Antonio. — Referring  to  your  circular  of  April  18,  which  ap- 
be  Associated  Press  dispatches  of  day  before  yesterday,  I  beg  respectfblly 
for  your  information  the  result  of  my  personal  experience  of  live  years  of 
on  aiid  dealing  in  cattle  in  Texas. 

purchased  yearly  in  Ohio  and  Michigan,  blooded  cattle,  registered  herd-book 
1  had  the  same  shipped  to  my  ranch  near  this  city,  and  have  given  especial 
to  the  so-called  "Texas"  cattle  fever. 

ping  my  tine  stock  I  have  had  stalls  made  in  the  car,  had  a  careful  man  in 
►rovided  barrels  of  water  and  an  abundance  of  feed  to  last  through  the 
The  stock  has  not  been  allowed  to  be  taken  from  the  cars  from  place  of 
until  their  arrival  in  this  city.  On  their  arrival  here  they  have  been  as 
attended  to  as  possible,  no  labor  or  expense  being  spared  to  save  them.  With 
are  I  have  been  able  to  reduce  the  loss  to  less  than  any  other  person  in  the 
of  whose  experience  I  know.  My  loss  has  averaged  about  20  per  cent, 
rk  imported  Iiave  an  acclimating  fever,  horses  as  well  ns  cattle,  but  theper- 
>f  loss  in  shipping  horses  from  the  North  is  only  about  5  per  cent. 
ortems  made  on  tbo  dead  animals  (cattle)  of  my  importation  show  great 
in  tlie  character  of  tbo  disease.  With  some  the  manifold  is  thoroughly  im- 
ith  nearly  dry,  undigested  food.  Others  show  all  the  indications  of  death  by 
ia,  with  a  Rli«j;lit  adberencc  of  the  lungs  to  the  pleura.  With  others  the  only 
of  disease  is  in  the  spleen  and  kidneys.  One  animal,  after  apparently  recov- 
m  the  disease,  died  of  gangrene — dry  rot,  as  it  were — retaining  its  apj>etite 
cars  had  fallen  oil*,  and  when  its  feet  were  almost  ready  to  fill  off.  One, 
e  post  mortem  showed  both  lungs  and  spleen  affected,  seemed  to  have  loet  all 
—arteries  and  veins  free  of  blood  and  less  than  half  a  pint  of  coagulated  blood 
art. 

miinals  were  kept  in  the  same  stable  and  sheds  with  native  stock  and  with 
saved  from  i)revious  importations,  drank  at  the  same  watering  place,  and 
r  exercise  in  the  same  lot.  No  native  or  previously  acclimatea  animal  has 
racted  disease  from  such  contact  with  the  affected. 

lo  personal  interest  in  the  driving  of  native  Texas  cattle  to  Northern  markets, 
;  respectfully  to  say  that  your  list  of  counties  given  should  have  included,  in 
:)n,  Zavala,  Frio,  Mt'dina,  Atascosa,  Karnes,  Wilson,  Bexar,  Kendall,  Blanco, 
Travis,  Hays,  Comal,  Gnadalnpe,  Gonzales,  De  Witt,  Lavaca,  Fayette,  Cald- 
.  Bastrop.  The  occasion  of  all  the  trouble,  in  my  opinion,  arises  from  ship- 
le  raised  on  tbo  lowlands  of  the  coast,  having  very  soft  hoofs,  to  such  points 
ta  Falls,  and  then  starting  them  on  a  dry,  hanl  trail  over  flint,  gravel,  and 
;  rocks.  Such  animals  become  feverish  in  their  feet  and  legs,  ana  their  move- 
r  the  trail  leaves  the  germs  or  poison  of  a  fever  on  tbo  grass  from  which  the 
herds  are  poi.sonetl.  1  do  not  believe  that  our  acclimating  fever  arises  from 
cause. 

raiseil  on  the  dry,  bard  soil  and  limestone  ridges  in  the  additioual  counties 
lonld  not  bo  (|uarnntined  against.  Tbis  stock  is  as  sound  and  healthy  here 
>e  driven  Xortb  in  asgood  condition,  as  any  other  cattle  can  be.  Theyshould 
ai>.^iiie(l  wiib  ibe  stock  raised  on  tbe  low  marsh  lauds  near  the  coast.  And 
•se,  if  driven  slowly  from  tbeir  breeding-ground,  instead  of  shipping  to  Red 
rail,  can  Ix*  taken  io  tbe  Northern  ranges  without  danger  of  commuuicating 
is  tbe  long  drive  before  crossing  Ked  River  would  tend  to  put  them  on  a 
•  footing:. 

.  ./.  (>.  «V-  T.  J)cHiC!i,  .Saw  Antonio. — Onr  ranch  is  situated  in  Wilson,  Karnes, 
Kosa  Cdunties.  We  purcbased  '.)  bulls  in  tbe  year  1J57G  ;  shipped  them  from 
y  an<l  turned  tbom  in  with  onr  Texas  cattle.  None  of  them  died  from  fever; 
(I  an<l  did  well  for  several  years. 

ve  bandied  a  «^reat  many  cattle  from  dilleront  parts  of  Texas  and  other  States. 
>  brought  cattle  from  Louisiana,  Mississippi,  Mexico,  and  from  the  coast  of 
the  eastern  line,  and  from  si?veral  counties  northwest,  and  mixed  them  with 
le  on  our  rancb,  an<l  have  utjver  known  of  any  disease  to  trouble  them..  We 
irer  bad  such  a  disease  as  Texas  or  splenic  fever.  We  have  uever  lost  any 
cept  from  black-leg  or  starvation.  Our  opinion  is  that  the  Texas  fever  is  un- 
a  our  native  Texjus  cattle,  and  wo  do  not  believe  they  are  capable  of  Impart- 
ease  they  do  not  have. 

,  E.  Barnard,  Sou  Antonio. — I  am  not  well  acquainted  with  all  or  any  cou- 
b  portion  of  the  counties  named  in  your  circular.  I  am  well  acquainted,  how- 
Qi  nil  Southwest  Texas,  including  with  many  otbers,  Baudera,  Bexar,  Frio, 
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La  Salle,  Dimmit,  Maveriok,  Zavala,  Medina,  Uyalde,  Kinney,  KflsryKimUn^UnB^ 
Mason,  Menard,  Crooliet,  Peoos,  Presidio,  Tom  Qreen,  CononOy  Blanoo,  Hm,  nd 
Comal.  I  have  known  several  parties  who  have  pnrenased  thoxonghmd  bniii  ia 
S^ansas,  niinois,  Missonri,  Kentucky,  and  Iowa,  ana  shipped  them  into  these  oMUitifli 
with  varied  experience.  Sometimes  nearly  all  have  died,  sometimee  none ;  gesenllj 
there  has  been  a  small  loss.  The  loss  in  former  years  has  been  much  larger  tknv 
later  vears.  When  a  loss  is  sustained  now  the  general  opinion  is  that  it  is  the  nihil 
of  bad  management  very  largely.  Our  own  experienoe  has  been  that  of  snocesi;  lod 
my  own  opinion  is  that  with  proper  care  shipments  of  this  kind  may  be  made  ute 
any  one  of  the  counties  I  have  named  with  reasonable  security. 

I  have  known  but  three  instances  in  as  many  years  of  my  own  knowledge  sf  At 
shipment  of  cattle  from  eastern  counties  of  Texas  into  the  conntiee  I  have  nsMi 
although  no  doubt  many  more  have  been  made.  From  those  within  my  InuMdiatB 
knowledge  no  harm  was  done  to  native  cattle,  and  great  beneUt  was  apparent  to  lb 
Eastern  cattle. 

We  drove  4,000  from  Northern  Texas  (the  extreme  northern  portion  of  Tim)  ti 
our  ranch  in  Uvalde  County,  and  neither  those  driven  there  nor  the  nativea  wvt  k 
anywise  injuriously  a£fected. 

This  section  of  countrv  which  I  have  named  has  an  altitude  of  from  700  to  M^* 
feet  above  the  level  of  the  sea,  and  is  by  me  considered  the  healthiest  porfciMrf  lb 
United  States  for  both  man  and  beast. 

There  has  not,  to  my  knowledge,  been  any  disease  among  the  oattle  in  thk  neAi 
during  mj  acquaintance  with  it,  which  has  extended  over  about  four  yean.  I  fc^ 
merly  resided  at  Saint  Joseph,  Mo. 

Many  cattle  have  been  purchased  from  this  section  this  year  ibr Colorado^ 
buyers  have  nearly  all  told  me  that  there  is  no  danger  firom  cattle  dziveu 
trail  from  this  section. 

There  seems  to  be  an  almost  universal  belief  that  there  would  be  danger 
tie  which  had  been  shipped. 

I  am  of  the  opinion  that  the  counties  I  have  named  produoe  entirely  bealtbiyfliMi^ 
and  quarantine  against  them  is  unjust  and  unnecessary. 

Dr,  Q^orge  B,  JohntiUmj  San  Antonio. — Our  secretary  has  handed  me  one  ol 
drculars. 

''  Have  you  purchased  any  bulls  or  other  oattle  f 

Tes ;  16  head  of  bulls  and  heifers  of  T.  E.  Miller,  of  Illinois.    Thqf  weie 

and  arrived  here  February  28, 1885.  They  were  shipped  in  box-cars,  and  wenaot  wt 
loaded  on  the  way.  They  began  to  sicken  April  20.  Five  died  from  fiudlebeoA  « 
congestion  of  the  manifold.  All  were  sick,  some  very  low.  Eleven  aie  now  wdlMd 
quite  fist.    They  were  taken  to  my  home  farm,  8  miles  out  from  San  Aiit«n*ft, 

In  answer  to  your  second  question  I  would  say  t^at  Mark  Pruit,  of  Uvalde  Coaly, 
Texas,  drove  400  head  of  stock  cattle  from  near  Houston  to  bis  raneh  in  Uvaldstit 
years  a^.  I  inspected  them  last  spring  (to  learn  how  such  cattle  do  here) 
they  htM  no  fever,  and  had  given  no  disease  to  the  native  stock. 

Cattle  grow  larger  and  improve  greatly  by  the  change  from  Eastern  to  W( 
Texas.    The  above  stock  did  so  most  decidedly.    His  ranch  stock  and  mJFi^  inlaaria- 
gle  fi^eely. 

BRAZOS  COUKTT. 

jff.  B.  Stoddardy  Bryan, — ^I  have  driven  and  shipped  3,000  to  4.000  head  of  satfi 
each  year,  for  the  past  eight  years,  from  this  county  to  Caldwell,  Kans.,  and  M 
Dodge.  No  complaint  ever  reached  me  as  to  the  cattle  being  diseaaedi  or  r*"™*- 
eating  disease  to  other  cattle. 

BURNET  COUNTT. 

A.  B.  Johnson,  Burnet. — ^Noticing  your  published  address  to  the  cil 
counties  in  Texas,  1  take  the  liberty  of  answering  for  Burnet  County,  •«»  •■ 

not  included  in  your  rennest.    Wo  have  an  elevation  of  about  1,500  fret  awwir-^i^ 
level,  with  a  broken  ana  iiiouutaiuous  surface,  and  numerous  streams  of  pus  « 
I  am  confident  that  it  is  as  healthful  for  man  and  beast  as  any  other  point  In  thel 
States. 

In  answer  to  your  inquiries  I  will  say  that  I  have  a  number  of  Durham  o  J 

ranch,  some  of  them  thoroughbred  registered  stock,  and  none  of  them  have  «  •■ 

any  signs  of  dinease.    I  have  driven  cattle  North  myself,  and  have  oonvened  «•       -■ 
twenty-five  respouaiblo  persons  who  have  driven  herds  from  this  oonntyNt 
lot  one  of  them  have  ever  known  of  any  disease  emanating  firi      *     Hr*  •"-• 

there  never  has  been  an  instance  whore  complaint  has  been  maiuv  ,  w^ 

CLAY  COUNTY. 

Mr,  W,  S.  Ikard,  HeHrietta,—! 'would  say  that  I  have  been  buying  oattle  flnali*^ 
ilinois;  and  Missouri  for  several  years.   About  eight  years  ago  I  bon^t  10  Bmt^ 
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I  from  Mr.  Miller,  Beecher,  In  UlinoiB;  7  died,  but  I  think  this  wm  oaiued  hf 
iug  through.  It  might  have  been  the  result  oi  fever.  In  1874  I  bronght  10  Dnr- 
B  u-oni  Kentucky ;  lost  none ;  in  1883  I  brought  2  Hereford  bullB  from  Miflsonri 
9  DnrhamSf  and  lost  none;  in  1884, 1  bonghtfiS  Hereford  bulls  from  Low  Hastings, 
lira,  and  2  half  Highland  Scotch,  none  of  which  died  during  this  winter.  I  don't 
sve  there  is  any  danger  here. 

COIJEMAK  OOUNTT. 

Tr.  B.  H,  Overall,  Coleman.— Referring  to  your  circular  of  18th  of  ApriL  I  hftTe  io 

that  in  January,  1884,  I  bought  ot  agent  of  Messrs.  A.  A.  Crane  A,  Co.,  Henry 

J1I7,  Illinois,  25  cross-bred  Hereford  and  Durham  bulls.    They  were  immediately 

ispcKrted  to  my  ranch  in  this  county :  they  arrived  about  the  SOth  of  the  month : 

« turned  into  feed-pens  with  native  buUs  and  other  oattle,  fed  on  milled  hay  and 

rhnm  f      ar-oaue)  nntU  the  Ist  of  April,  when  they  were  turned  loose  in  pasture 

1^^.      with  nearly  3,000  head  of  oattle.    Up  to  the  time  of  turning  them 

n  J       r  i         two  or  three  times  each  day.    I  am  confident  I  nerer  saw  a  healtliier 

ii«  wjixi^  »>undi  of  oattle.    Several  months  after  this  my  hands  reported  two  of 

iead.    On  inspecting  them  one  was  found  to  have  been  gored  hj  a  bullj^the 

vras  so  decomposed  uiat  I  could  not  make  a  critical  examination  of  him.    These 

•u  the  losses  I  met  with  during  the  season.    If  any  of  these  cattle  were  affiseted 

h  Texas  or  splenic  tdvet  thev  all  recovered,  as  we  found  none  other  than  above  de- 

bed  dead,  and  saw  none  sick. 

ve  purchased  several  hundred  head  of  cattle  in  Arkansas,  on  parallel  with  Little 
ana  transported  them  to  my  ranch  for  breeding  cattle,  and  iiftTe  never  known 
if  Texas  fever  among  them. 

JL  O.  CotUm,  Colenum.— As  a  cattleman  of  Coleman  Connty,  Texas,  I  ask  le»T« 

to  your  circular  of  19th  ultimo : 

t,j  *i      e  not  brought  any  bulls  or  other  cattle  firom  north  of  south  line  of  Kansas, 

mt(\         cattlemen  of  this  county  have  bought  such  Northern  bulls,  the  number  I 

'^      >T .    I  have  repeatedly  made  inquiries  of  the  purchasers  of  such  bnlfal  as  to 

of        0I       te  upon  them,  and  I  have  never  heard  of  one  dying  from  ao- 


..  ««,..  A  Mrou^ut  over  700  head  of  cattle  from  near  the  Qulf  coast  of  Southeast 
to      s  county  in  June,  18ti2.    These  were  pastured  along  with  the  native  cattle 
maoX  one  of  the  latter  ever  died  as  the  result  of  this  contact,  so  &r  as  I  know, 
Mtw  «^iaeaae  of  any  kind  occurred  to  any  of  the  cattle. 

tv  suids  of  cattle  are  driven  through  this  county  annually  from  Southern 

isi^wtom  Texas,  and  I  have  never  heard  of  any  disease  resulting  therefrom 

v<       3  of  this  county. 

•ui  ai      >rized  by  my  neighbor,  Mr.  Andrew  Toung,  an  extensive  oattle-owner  of 

'  y^^o  expeHence  in  this  county,  to  make  the  foregoing  responses  to  your  dr- 

u  for  him  also. 

Te  do  not  believe  that  cattle  from  this  section  have  ever  caused  disease  to  Northern 
Je,  and  we  consider  the  Kansas  quarantine  a  great  and  unnecessary  hardship  npcm 
We  trust  you  will  be  able  to  grant  us  reliel 

COLLINGSWOBTH  OOUKTT. 

.  J,  John  Drew,  Narik  Elm  Creek.— 1  have  during  the  last  nine  vears  been  engaged 
ue  business  of  cattle  ranching  on  the  open  prairie  and  in  inclosed  pastures  in  South- 
tern  Kansas,  the  Indian  Territory  (that  portion  just  east  of  the  one  hundredth 
idian  and  north  of  the  thirty-sixth  parallel),  and  that  portion  of  Texas  as  indi- 
id  by  the  headiuff  of  this  letter,  which  lies  Just  west  of  the  one  hundredth  meridian, 

the  thirty-sixui  parallel  running  right  through  the  center  of  one  pastoie.  Thia 
pxience,  and  it  is  one  that  has  been  dearly  purchased,  has  proTen  to  me  that  there 
uiger  from  the  Spanish  fever  with  cattle  coming  from  that  portion  of  our  State^ 
south  of  the  thirty-third  parallel.  Under  no  circumstances  would  I  permit  any 
le  from  a  region  south  of  the  above  line  to  get  near  enough,  or  into,  my  pasture, 

t  there  would  be  a  liability  of  any  of  my  cattle  grazing  or  watering  where  tb^y 

poen,  until  at  least  after  a  frost. 

buy  every  year  some  Southern  cattle,  but  we  always  hold  them  ont^  under  dloae 

until  after  first  frost. 

COOKE  COUNTY. 

J,  O.  Wiiherspoon,  Gaineeville, — In  answer  to  the  first  question  asked  by  yon  in 

.  communication  throagh  the  papers,  I  will  say  that  we  bought  and  pat  on  our 

Bh  in  Hardeman  County  73  Hereford  and  Shorthorn  bulls  this  spring.    We  were 

n      d  to  do  this  from  the  fact  that  our  neighboring  ranchmen,  Forqrth  Cattla 

-^^  have  been  buying  bolls  from  the  same  parties  we  bought  mm  in  tha  SMa 
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of  lUluoiB  for  two  or  three  years,  and  they  have  lost  very  few,  if  any,  fh>m  Texaior 
acclimatization  fever.  There  have  been  no  cattle  turned  in  our  range  from  Soatiten 
or  Southwestern  Texas,  so  we  cannot  answer  your  second  question,  but  will  say  thit  we 
lost  cattle  in  1883  from  driving  on  the  trail  behind  Southern  catue,  and  from  eootict 
with  thorn,  with  the  disease  known  as  Texas  fever.  During  last  season  oiirneiglk- 
bora  in  Cottle  County  lost  cattle  in  the  same  way,  and  for  this  reason  we  wooia  be 
afraid  to  turn  Southern  or  extreme  Sonthwcstoiii  cattle  among  ours  on  the  nngr. 
However,  we  believe  that  no  cattle  raised  or  held  one  year  north  of  the  Texas  Pacific  or 
west  of  the  Houston  and  Texas  Central  Knilroad  are  liable  to  give  the  disease  kacnrn 
as  Texas  fever  to  our  cattle  (in  Pan-handle),  or  to  cattle  in  the  State  of  Kansai,or 
in  any  of  the  Northwestern  Territories. 

Mr.  J.  M,  Lindaeyf  Gainesville, — On  thieu  occasions  I  have  shipped  blooded  balls ud 
heifers  from  Missouri  and  Hlinois  to  this  county  (Cooke)  and  lost  none  of  them.  In 
the  fall  of  1882 1  brought  in  from  Tennessee  40  head  of  Suorthoms.  I  lost  6  of  tliae 
in  the  simimer  of  1883.  In  the  fall  of  1883  I  brought  in  30  head  firom  the  same  plaee 
and  lost  8  of  them  in  the  summer  of  1884.  I  have  known  of  a  ffreat  many  cattle  tint 
were  driven  and  shipi)ed  from  eastern  counties  in  Texas  to  Cooke  and  snnoiinding 
counties,  or  into  the  Indian  Territory.  I  have  known  native  cattle  in  these  counties 
affected  by  reason  of  these  Eastern  Texas  cattle  being  grazed  and  ranged  with  then. 


were  bred  by  Mr.  G.  on  his  farm  near  Chicago ;  were  shipped  to  this  county  (Cooke)  in 
Deoember«  and  carried  from  here  to  the  ranch  in  April  fast.  None  of  them  have  &d 
so  far.  Our  neighbors  have  been  buying  blooded  bulls  from  the  Easton  StateSipno* 
clpally  from  Illinois,  Missouri,  Kentucky,  aud  Tennessee,  and  have  had  tfood  lack  with 
them.  However,  I  wish  to  suy  that  I  do  nut  believe  that  acclimatization  ferer  Vm 
anything  to  do  with  it,  or  is  in  any  way  connected  with  Texas  or  splenic  fever,  inj 
cattle  transferred  from  one  county  fo  another,  and  more  particular  It  from  asortbin 
to  a  southern  county,  are  liable  to  die  with  acclimatization  fever,  wmlenocattieinn 
ever  known  to  die  of  Texas  or  splenic  fever  unless  they  have  come  in  contact  vi& 
Southern  or  coast  cattle,  or  have  uecn  driven  across  or  on  the  trail  with  thcon.  Wc 
have  never  known  cattle  from  our  couutry  (Northwest  Texas)  to  give  Texas  ftnr. 
Have  never  liad  Soutlicrn  cattle  thrown  with  ours  on  the  range,  but  have  had  eetfie 
to  die  from  contact  with  Southern  herds  on  the  trail.  We  think  the  Texii  Fadfc 
Railroad  a  safe  line  from  which  cattle  can  be  carried  North  without  danger  of  inqpert- 
ing  fever. 

Mr,  J,  E.  StevenSf  Gainesville, — No  danger  of  cattle  driven  from  north  of  Teui  FMific 
Railroad,  and  west  of  Missouri,  Kansas  and  Texas  Railroad  giving  Koriheni  cittit 
Texas  fever. 

DONLEY  COUNTY. 

Mr.  James  H.  Parks,  Clarendon.— In  reply  to  your  circular  letter,  I  will  state  tkil 
this  county  is  in  the  Kansas  quarantine  grounds,  which  ext-ends  in  this  vicinity  to  in 
altitude  of  about  2,000  feet  or  higher.  Almost  all  the  cattle  in  this  quarantioe  grooi 
t.  e,f  bounded  on  the  cost  by  the  one  hundredth  meridian  and  south  by  latitude  31 
are  just  like  Kansas  cattb-,  Kubject  to  the  contagion  of  splenic  or  Texas  fcver,eni 
many  die  from  croKsiug  and  feeding  on  the  trail  used  by  coast  and  Middle  TexMO^ 
tie,  Just  ]is  Kansas  ratllo  do. 

I  have  tnlkod  with  Mr.  Charles  Goodnight,  one  of  the  best  posted  oattlemoD  oftlv 
Pan-handh)  of  Texas,  and  he  thinks  the  rattle  native  of  Andrew,  Baylor,  CaliikiBi 
Cottle,  Fisher,  (jrcer,  Hardemau,  Haskell.  Howard,  Jones,  Kent,  King,  Knox.lUrtnif 
Mitchell,  Nolan,  Scurry,  Shackelford,  Stonewall,  Throckmorton,  Taylor,  and  Vil- 
barger  will  not  transmit  fever  to  the  cattle  in  this  locality,  which  is  praoticall J t^ 
same  as  Kansas.  Mr.  (jloodni^ht's  herd  is  Durham  and  graded  Durham.  HeviUM^ 
sidmit  cattle  to  mix  with  his  nerd  withont  a  thirty  days'  quarantine  of  all  cattleftv 
a  lower  altitude  than  about  1,000  feet  above  srn-h'vel. 

Mr.  Goodni":ht  further  states  that,  from  practical  experience  on  the  trail  wilhcit- 
tle  that  were  known  to  transmit  the  fover,  there  is  no  danger  to  Colorado  or  Weitw* 
Kansas  cnttle  if  the  coast  or  Middle  Texas  eattlo  are  taken  on  foot  through  a  highiln* 
tnde,  say  of '2,000  feet  above  sea-lovel,  or,  in  other  words,  the  high  altitude  of  too PW* 
handle  of  Texas  will  prevent  the  trnnsmission  of  the  fever  during  the  timeittikes 
to  drive  about  ii50  miles. 

E  RAT  1 1   COUNTY. 

Mr.  John  A.Freyj  Stiphcnville.— In  answer  to  your  communication  of  ApiilSSjI'fjJ 
say  that  1  have  brought  and  known  of  being  brought  to  this  county  G2  head (tfShortbog 
iattle  from  north  of  the  line  you  speak  of  in  your  communication.    In  the  J^^^ 
he  Br"iugton  Bros,  brought  2A  head  of  cattle  from  Northwestern  Illi&oiii  it 
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ad  7  bulla,  and  in  tlie  year  1883  J.  M.  Braington,  of  this  county,  brought  34  head 
t>m  the  same  State,  10  bulls  and  24  heifers,  and  in  1884  G.  W.  Gentry  and  myself 
ooffbt  4  bead  that  were  shipped  from  Kentucky.  Out  of  the  lot  brought  here  in 
367DV  Bmington  Bros.  4  died  from  acclimatization  fever.  I  suppose  out  of  the  lot 
rougbt  by  J.  M.  Bmington  (34)  three  died,  not  of  fever,  but  I  thmk  firom  black-leg. 
Ht  of  tbe  &l  head  brought  here  only  4  head  have  died  of  the  fever. 

Id  anawer  to  the  second  miestiou,  there  have  been  a  great  many  cattle  brought  to 
tu8  county  from  Eastern  Texas  in  all  seasons  of  the  year,  and  such  a  thing  as  tho 
attle  from  that  county  imparting  disease  to  our  cattle  here  was  never  heard  of,  so 
IT  as  my  knowledge  extends. 

I  forgot  to  mention,  in  answer  to  your  first  question,  that  the  cattle  of  J.  M.  Bru- 
igton,  brought  here  from  the  North,  have  been  running  in  the  same  pasture  with 
ative  cattle  ever  since  they  have  been  here,  and  both  the  native  and  Northern  cattle 
re  perfectly  healthy. 

Mr.  J,  H,  Hijman,  SUphenviUe. — In  answer  to  your  first  qnestion,  I  will  say  that  I 
now  of  about  lOO'Durham  cattle — mixed  bulls  and  heifers — that  were  introduced 
ito  Erath  County,  and  that  only  a  very  few  have  died,  not  over  7  per  cent.  It  is 
ery  problematical  whether  any  died  except  fVom  careless  handling  ana  want  of  proper 
ted  and  shelter. 

I  know  of  no  Eastern  Texas  cattle  being  introduced  into  this  county,  and  have 
eard  of  no  trouble  from  this  source. 

EL  PASO  COUNTY. 

Mr,  Louis  JT.  Evans y  Camp  Sice.— In  answer  to  your  first  question,  I  have  to  say  that 

together  with  my  immediate  neighbors,  imported  firom  Kansas  the  1st  of  Apnl  last 

lead  of  Hereford  and  Shorthorn  bulls,  ana  none  of  them  have  died  so  far.    Also 

ly  friend,  Mr.  G.  T.  Newman,  wTiose  ranch  is  located  in  the  eastern  part  of  this 

onnty,  imported  from  Missouri,  some  two  years  ago,  a  lot  of  Durham  btuls,  and  lost 

lone. 

In  answer  to  the  second  qnestion,  I  would  say  that  in  May,  1884, 1  shipped  470  head 
f  cattle  from  Gonzales  Connty  to  this  place,  and  drove  them  from  here  to  my  ranch, 
"»  miles  below  here,  on  the  Rio  Grande,  and  during  the  month  of  July  some  60  head 
r  more  of  the  native  cattle  (with  which  those  shipped  had  come  in  contact)  died. 
ly  neighbors  pronounced  it  Spanish  fever. 

Mr.  J.  C.  lieathj,  FA  Paso. — Your  circular  at  hand.  The  counties  named  therein  are 
xempt  from  what  is  known  as  Texas  fever;  but  cases  have  come  under  my  observa- 
ion  where  cattle  have  been  driven  from  the  extreme  southern  part  of  the  State,  and 
lave  transmitted  the  disease  to  cattle  located  on  the  ranges.  So  far  as  my  observa- 
ion  has  gone  Texas  fever  is  confined  to  cattle  in  the  extreme  southern  part  of  the 
>tate.  Bulls  brought  from  north  of  the  south  line  of  Kansas  require  to  be  brought  in 
rhen  young,  and  i  f  properly  taken  care  of  are  all  right.  They  are  safer  in  this  part 
f  tbe* State  than  if  taken  farther  cast  where  the  elevation  is  not  great. 

FRIO  COUNTY. 

Mr.  James  Speed,  Moore  Station.— I  will  state  that  I  have  driven  cattle  to  Kansas 
ince  1670,  and  by  th^  couuningliD^  of  the  cattle  from  Southwest  Texas  with  other 
jiimals  they  have  never  taken  any  diseases  from  them.  I  also  notice  that  the  county 
o  which  I  belong  is  not  included  in  your  list. 

My  brother,  S.  G.  Speed,  has  shipped  cattle  from  Lebanon,  Ky.,  and  has  the  same 
!attie  in  Frio  Connty.  He  lust  some  on  the  lirst  shipmeut,  but  none  on  the  last  ship- 
nt.  1  cannot  see  how  this  is  so  in  regard  to  Texas  cattle  breeding  disease  when  no 
<^Jh  thing  has  ever  heen  tUscovered  in  Texas  cattle.  A  great  many  people  in  my 
'ounty  have  become  educated  to  citizenship,  and  still  more  of  them  believe  that  the 
General  Government  should  control  commerce  between  the  States  that  belong  to  the 
General  Government. 

GKAYSOX  COUNTY. 

Mr.  Joseph  Chjmer,  Sherman.— I  have  to  say  that  I  purchased,  in  the  fall  of  188!?, 
18  head  of  thoroughbred  Shorthorn  cattle  in  Kentucky ;  transnorted  the  same  to  this 
jonnty  by  steamboat  and  railroad.  In  the  lot  I  had  13  heifers  and  5  bulls;  sold  4 
bulls  and*  1  heifer.  I  still  own  I'i  heifers  and  1  bull.  All  the  heifers  have  been  bred 
md  now  have  calves.  None  ever  showed  any  symptoms  of  disease  whatever.  Our 
prairie  grass  has  given  them  a  rapid  growth. 

GONZALES  COUNTY. 

Mr.  J.  E,  Wilson,  WaeJder. — In  answer  to  the  question  asked  I  would  respectfully 
toy  that  last  year  we  shipped  to  I*residio  County  (which  joins  Tom  Green  and  Pecos 
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Connties)  cattle  from  Waelder  and  from  Bee,  Live  Oak,  and  Goliad  Coontiei  in  tiie 
sprmgy  summer,  and  fall  of  last  year  (1884),  and  we  have  Lad  uo  disease  of  any  kisl 
whatever  np  to  the  present  time.  The  cattle  are  doing  finely  and  have  always  ben 
healthy.  I  also  shipped  from  the  connties  of  Live  Oak,  Nneces,  Bee,  and  Gonzaleito 
Wichita  County  some  3,000  head  durine  the  months  of  April,  Julv,  Aagoat,  asd 
Octoher,  1884.  I  never  had  one  sick  nor  did  they  ever  affect  any  of  tfce  native  etttle 
there.  I  have  some  bulls  brought  fh>m  Ohio  to  Wichita  which  have  never  been  n^ 
One  of  my  neighbors  in  Presidio  County  shipped  from  Ohio  some  30  Herefbrd  btSu, 
which  were  with  our  native  cattle  and  have  never  been  sick. 

HARRIS  COUNTY. 

ilfr.  0.  B,  CaXf  HousUm, — ^In  reply  to  the  inclosed  request  for  informatioD,  whibtny 
cattle  and  the  cattle  belonging  to  the  members  of  the  Live  Stock  AssociatioQ « 
Southeast  Texas  are  all  outside  of  the  counties  named  in  your  ciropilar,  yet  belieriig 
information  of  the  fullest  character  is  what  you  desire,  I  will  give  yon  such  inliBmr 
tion  as  I  can  personally  vouch  for.  I  have  3  thoroughbred  bnlls  (nativet),  aU  mS 
and  thrifty^  with  scarcely  any  care  of  feed  except  what  they  get  on  the  range. 

Mr.  L.  Winston  and  lir.  W.  I.  McNeel,  who  reside  in  Matagorda  Conntyf  eiflk,! 
number  of  years  ago,  bought  a  thoroughbred  Durham  bull  that  did  exceedinm  vd, 
and  lived  many  years  without  special  care.  These  bulls  were  imparted  AtmHumL 
while  Mr.  J.  I.  Sargent  bought  at  the  same  time  and  from  the  aame  nlaoe  wsnai. 
Durhams,  all  of  which  died  m  a  £bw  years ;  all  of  these  parties  are  neiffhDoa.  Abut 
three  years  ago  a  neighbor  of  mine  moved  1,650  head  of  cattle  fhun  £aioxia  ConBlf 
to  Crosby  County.  They  have  done  exceedingly  well ;  have  had  no  diaeaae,  nor  hifi 
they  imparted  disease  of  any  character  to  other  cattle.  Mr.  John  Dnnoan  Dou^iB 
Brazoria  and  Matagorda  Counties  some  1,300  cattle  which  he  looatod  in  (Sni8 
County.  They  have  been  very  thrifty  and  healthy  ever  since,  and  have  not  iaJbelai 
other  cattle.  The  cattle  of  Southern  and  Southeast  Texas  have  never,  as  yti,  hm 
subject  to  disease,  so  far  as  my  knowledge  and  experience  go,  and  I  have  iM«n  cngifii 
in  the  businesss  as  a  specialty  for  twenfy-five  ^ears. 

Mr,  C.  C.  GihhSf  Hotuton, — As  a  representative  of  southwestern  railroad  intembl 
take  this  occasion  to  express  to  you  our  thanks  for  the  consideration  which  yon  bun 
shown  to  the  cattle  interests  of  Texas  in  the  issuance  of  your  recant  dbranlar  addm 
questions,  which,  if  properly  answered,  will  enable  yon  to  determine  ofBidiDytti 
non-infected  portions  of  Texas.  This  is  a  matter  of  national  importance^  fiv  the  Mp 
son  that  the  tendency  of  the  cattle  business  is  to  use  our  Soatheni  ransea  Ibr  nnnsy 
grounds  and  the  Northern  ranges  for  maturing  grounds.  It  is  true  tnafc  the  line  ai 
drawn  practically  proscribes  the  larger  portion  of  business  tribntarrtooor  road,  M 
I  consider  this  inexorable^  and  while  for  the  present  it  may  militate  against  curia* 
terests,  in  the  long  run,  I  hope  and  think,  it  may  redound  to  onr  benefit.  bcUerlm 
that  in  the  event  of  our  moving  coast  cattle  to  Northern  climates,  shoold  umvb  bftii 
outbreak  of  disease,  it  would  simply  ostracize  business  from  certain  aeotiona  tei 
long  time  to  come.  I  confidently  expect  that  the  railroads  having  oonneetiqg  Bm 
from  Texas  to  the  Northern  ranges  will  move  considerable  yoong  oattle  ewy  pK 
from  Texas.  While  the  movement  this  year  will  be  necessarily  figh^  owing  to  tti 
unnecessary  restrictions  that  have  been  placed  by  the  Northern  gnarahtine  oAfllA 
we  will  identify  ourselves  with  the  movement,  and  conduct  it  in  snoh  a  aatirfMtaiy 
manner  as  to  lead  to  its  continuance.  We  realize  the  &ct  that  thia  movenMntcn 
only  be  made  a  success  by  throwing  such  restrictions  around  it  as  will  protest  Hoithp 
em  native  cattle  from  all  possible  danger  of  fever,  and  we  therefbre  greatly  mi^ 
ciate  the  position  you  have  taken  in  the  premises.  The  interests  of  tiie  xuUntmtn 
identical  with  the  interests  of  the  cattlemen.  We  receive  in  fireight  on  an  AV^ 
about  one-fifth  of  the  price  of  the  cattle  that  are  marketed,  and  therefore  the  oobmb- 
oration  which  you  have  shown  for  our  interests  is  a  recognition  we  deeply  appweiiti 
It  shall  be  our  aim  to  extend  to  you  our  most  earnest  support  in  evexy  way  pOH&ll 
for  the  promotion  of  your  interest  as  well  as  that  of  the  general  pnUio. 

JACK  GOUNTT. 

Mr,  J,  W,  CoUtonf  Gertntdes.—^j  attention  has  been  called  to  a  oironlar  iMQOd  19 
yon,  asking  information  regarding  the  so-called  Texas  fever  within  the  bordiii« 
certain  counties  enumerated.  As  secretary  of  the  Young  Company  Cattle  Baiiv 
Association,  I  will  answer  for  the  counties  of  Toung,  Jack,  and  uie  aonthem  part* 
Archer  and  Clay. 

First.  There  have  been  numerous  importations  of  blooded  atook,  inolndinci)!'' 
mills,  Horefords,  Polled-Angus,  Holstein,  and  Jerseys  to  the  conntiea  spedfied  QfBJ^ 
iud  while  some  showed  slight  symi>toins  of  acclimatization  fisrer  the  mijoiitj  vv 
hrouffh  without  any  visibfo  alteration,  and,  ao  &r  as  my  infbrmatioii  roaohf%  >^ 


BUREAU   OP   ANIMAL   INDUSTRY.  537 

Second.  There  has  been  no  disease,  within  the  bounds  specified  by  me,  caused  by 

he  introduction  of  cattle  from  the  western  counties  of  Texas.    But  there  was  a  very 

eouliar  and  fatal  disease  prevailing  last  fall  and  winter,  and  by  well-posted  parties 

b  was  attributed  to  the  introduction  of  cattle  from  Louisiana,  Florida,  and  Mis- 

ippi. 

'^ARtly.  I  think  that  a  careful  and  unbiased  inyestigation  of  the  so-called  Texas  or 

D  fever  will  establish  the  fact  that  it  is  confined  principally  to  the  Gulf  coast 

Mu  aMUoining  counties,  and  is  as  prevalent  in  the  other  Galf  States  as  in  Texas ;  and 

orthermore,  that  the  northern  and  northwestern  part  of  Texas  is  as  firee  from  the 

isease  as  any  of  the  Northern  States  or  Territories. 

KINNBT  COtJlOT. 

Meurt.  WoodhuU  Broihei'Sj  Spofford, — In  reply  to  your  inquiries,  we  would  most 
espectfully  state  that  we  have  made  some  direct  purchases  and  shipments  of  bull& 
leifers,  stallions,  jacks,  horses,  and  rams  from  nortn  of  the  south  line  of  Kansas,  ana 
»roairht  them  direct  here  to  this  ranch  for  our  own  purposes  and  for  sale. 

C      first  purchase  from  the  country  near  Kansas  Citv  was  in  October,  1882,  and  con- 

^-V«^  of  3  fine  stallions,  3  jacks,  and  4  bulls.    All  of  this  shipment  lived  here  and 

remarkably  well.    The  bulls  are  still  alive,  except  one  that  got  killed  on  the  rail- 

uad  last  summer.    I  saw  one  of  them  on  the  ranee  tonday;  he  is  fat  and  fine  as  any 

»iill  I  ever  saw,  that  ran  out  loose,  in  any  of  Northwestern  States. 

Oar  second  shipment  from  the  country  near  about  Kansas  City  was  in  June,  1883, 

0  nir  of  12  stallions  and  2  jacks,  all  of  which  have  done  well  and  given  entire 

n. 
^      .»^xd  shipment  from  about  the  same  section  was  in  November,  1883,  oonsisting 
if  L^  ,  18  bulls,  and  6  heifers.    This  stock  all  did  very  well,  and  only  one  of  the 

1  » ««A«a.  and  that  was  not  until  a  very  hot  day  the  rollowing  summer :  she  was 
n  ana  died  suddenly  before  we  could  give  her  proper  care  and  attention. 

^%MM.  aourth  and  last  shipment  frt>m  about  the  same  locality  was  in  March,  1884, 

ODsisting  of  10  bulls,  3  stallions,  and  2  geldines.    We  never  have  lost  a  single  horse 

T  jack  in  any  shipment.    Of  the  above  10  bmls  some  of  them  became  a  Uttle  sick 

iDon  the  approach  of  warm  weather,  probably  produced  by  the  sudden  chance  from 

cold  weather  in  Missouri  to  the  warm  weather  here.    However,  they  allrecov- 

d  except  2  that  died,  thus  showing  that  the  fall  season  is  the  best  time  to  bring 

«•'      from  the  North  here.    We  have  also  made  freauent  purchases  of  fine  sheep 

Ir       Vermont  and  other  States,  and  sustained  very  light  losses  in  acclimating  same. 

•  have  purchased  cattle  from  the  central  portion  of  Texas  and  had  them  deliv- 

u  here  in  the  spring  and  summer  months.    Far  from  becoming  in  any  manner  sick, 

all  began  to  improve  immediately  after,  and  within  twelve  months  from  the  time 

arriv^  here  they  looked  so  much  better,  larger,  and  like  an  entirely  different 

u 

t  also  have  a  herd  of  cattle  brought  here  from  Mexico.  Not  a  single  one  of  them 
las  died  from  fever  or  any  other  sickness.  We  have  very  frequently  seen  cattle 
rom  £:  am  ond  Southeastern  Texas,  also  from  Louisiana  and  Alabama,  brought  to 
hia  8e<  jn  of  the  country,  and  never  saw  or  heard  of  a  single  instance  of  fever  or 
Avthii  df  the  kind,  but  on  the  contrary,  all  the  cattle  seemed  to  take  a  firesh  start 
jly  after  arrival  here,  grow  out,  and  improve  wonderfully ;  even  aged  oat* 
, — D       u)  change,  spread  out,  and  grow  larger. 

n  have  made  a  very  successful  business  by  buying  cattle  cheap  in  Eastern 
[%uLmo  «*tj«A  Louisiana,  bringing  them  out  here  to  Western  Texas  for  a  year  or  two  to 
atten  and  grow  out,  then  selling  them  again  at  greatly  advanced  prices.  Such  a 
hing  as  fever  or  sickness  among  them,  or  any  other  native  cattle,  is  entirely  un- 
mown  and  unheard  of  here. 

The  prohibition,  a  barrier  placed  upon  Texas  cattle  this  year,  has  injured  our  State 
lions  of  dollars. 

1st  year  we  sold  our  yearling  steers  at  $13  here  at  the  ranch ;  now  we  are  only 
'ed  W^  for  the  best  ones.    Many  people  who  only  have  common  stock  are  compelled 
-  sell  them  for  $6  each,  in  order  to  procure  money  to  Luy  the  neoessaries  of  life. 

KARNES  COUNTY. 

Mr.  W,  Q.  Butler y  Helena.^ln.  reply  to  yours  of  April  25,  I  would  say  that  I  have 
irchased  several  cattle  that  came  from  north  of  the  south  line  of  Kansas,  and  I  have 
st  none  by  acclimatization  fever.  I  don't  know  of  any  disease  occarring  amongst 
le  cattle  of  the  uortbern  counties  by  Southern  Texas  cattle  being  driven  and  grazed 
I  the  same  range  in  any  month  of  the  year. 
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LAMPASAS  C0U2;TT. 

Mr,  TV.  I,  McCauslandf  Lampasas. — We  Longlit.  up  last  April,  and  turned  OY«r  lo 
Captoin  C.  0.  Howes,  of  the  firm  of  Miles,  Strevell  &  Uowcs,  of  Miles  City,  Montina 
Territory,  about  2,000  head  of  young  cattle  of  this  county.  Ho  carried  them  thtoagh 
on  the  trail  to  their  ranch  in  ^lontana  Territory,  and  turned  them  loose  with  their 
native  cattle,  and  all  liave  dene  well— so  they  report. 

Also,  last  May,  I  started  from  here  with  2,500  head  of  cattle,  cows,  yeorliugi  and 
two-years  old,  on  rail  to  Valentino,  Nebr.,  at  which  point  (Valentine^  I  throv  into 
the  Texas  herd  400  head  of  cattle,  raised  just  north  of  and  shipped  from  Memphii, 
Tenu.,  many  of  which  were  Durham  cattle.  We  drove  the  whole  henl  of  2,900  nesii 
through  from  Valentine,  Nebr.,  to  Miles  City,  Mont.,  a  drive  of  500  miles,  in  May, 
June,  and  July,  being  sixty-five  days  on  the  trail.  On  the  28th  of  July  I  turned  them 
over  to  Henry  Tcsler  and  to  Frank  Westervelt,  of  Miles  City.  There  were  do  tick 
cattle  from  any  cause  from  beginning  to  end.  Tesler  writes  rao  they  have  done  ex- 
ceedingly well. 

Also,  our  herds  got  mixed  somewhat,  in  Kelraslca,  with  Missonri  herds,  and  were 
together  duriu]^  tho  sixty-five  days'  drive.  The  Missouri  cattle  were  from  north  of 
the  Missouri  Eivcr.  No  sickness  resulted  from  the  minglinj^  of  the  heids,  as  all  my 
men  will  testify.    I  lost  somo  cattle  on  the  cars,  but  it  was  irom  trampling,  Ao. 

Messrs,  H.  T.  JUllj  J,  P.  Sigfjins.  W.  B.  WilUamsoiiy  and  W.  J.  McCavSlandf  Urn- 
pasas. — In  the  fall  of  1874  and  1875,  Mr.  Thomas  Sparks,  of  Lampasas,  broaghttoihu 
county  44  head  of  Durham  cattle  from  Colorado,  and  distributed  them  as  foliowi :  To 
JohnTcwusen,  Wat.  Smith,  Tiiibrd  Bean,  He^ry  Hill,  and  to  others,  and  manyoftiw 
issue  of  these  cattle  are  scattered  through  this  and  adjoining  counties.  Of  thsiaeat- 
tle  a  few  were  cows  and  the  balance  yearlings.'  These  all  lived  except  9  head,  wUek 
died  a  short  time  after  reaching  the  State.  Some  were  sick  when  tnej  reached  tliis 
county,  and  nearly  all  that  died  were  growr*  cattle.  They  held  their  heads  down, 
their  oars  drooped,  had  high  fever,  breathed  rapidly,  urine  highly  coloxed,  and  tlidr 
bowels  constipated.  They  seemed  to  want  to  keep  their  heads  in  the  shade.  IMb 
followed  in  a  week  or  ton  davs.  They  were  shipped  by  rail,  and'were  exposed  to  tbs 
sun,  which  was  quite  hot ;  tlie  young  stock  did  not  suffer  as  much  as  the  gioirn  eat* 
tie.  The  sicluiess  may  have  come  from  the  great  change  of  climate,  the  want  of»ffl- 
clent  water,  and  the  discomforts  incidcn  j  to  rail  transportation. 

Mr.  Henry  Hill,  of  Lanii>a!jas,  has  been  driving  largo  herds  of  cattle  fh>m  thisani 
adjoining  counties  since  187],  and  distributing  them  through  Kansas,  Colorado,  tad 
W*yomiii^  Territory,  turning  them  out  with  native  and  other  cattle  of  these  eoaa- 
tries,  and  he  lias  never  known,  during  that  time,  any  bad  results  to  follow.  Mr.  Hill 
has  sold  to  thit  following  |»articH :  Batey  Bros.,  Denver,  Colo. ;  Sanford  Cattle  Oqb- 
pany,  Plattvilh',  Colo. ;  von  Buskiik,  Catlin,  Colo.,  and  to  others. 

Mr.  Thomas  Sparks,  abovb  referred  to,  has  largo  cattle  interests  in  the  northwart, 
and  has  driven  through,  on  the  trail,  with  like  results.  Mr.  J.  Pink.  Higgins  and  Joka 
Townsen,  both  of  Lampasas,  say  the  same  thing,  to  wit :  **  That  the  cattle  cttxiad 
northwest  by  them  from  this  county  have  never,  to  their  knoTrledge,  carried  vitk 
them  any  infectious  disease." 

Mr.  Lee  A.  Mo&ty,  then  of  Lampasas,  but  now  of  Kansas  Citv,  Mo.,  in  1880,  hnmgiit 
:^0  or  40  head  of  young  Durham  cattle  to  this  county  £rom  Dallas,  Tex.  These  csttb 
bad  uU  been  recently  hhipped  from  Kentucky.  They  nearly  all  lived  and  did  ^relL 
Indeed,  we  do  not  know  ;t  any  loss. 

Mr.  William  Williamsou,  of  tlie  iicm  of  Brown  &  Williamson,  of  Lampasas,  aiiei- 
tensive  stocikman,  .s:i\s  lie  has  known  cattle  to  'jo  brought  from  the  western,  scath- 
v.rUf  eastern,  and  nortlierii  conntios  of  Tlio  State  to  tbTs  county,  and  that  tieydid 
well,  showing  n*)  evidence  of  receiving  or  communicating  any  sickness.  AbdahOi 
that  catth',  (•si)rLiaily  those  from  the  east  anl  south,  on  account  of  better  fesd,  wew 
mure  thriving  and  became  latter  the  farther  north  they  went. 

MATAGORDA  COUNTY. 

^fl\  A.  H.  Pierce,  Fr.ncho  Granffe. — 1  have  been  as  familiar  ond  probably  as  well ae* 
qnninted  over  Texas  as  any  man  in  it,  haviii^j:  imported  as  many  as  80  Northern bnil* 
Iroin  Kentiuky  and  Mi.s*;onVi  at  a  time,  of  whicli  I  lost  from  33  to  50  per  cent,  of  creiT 
lot  bronLcht  in,' and  whih*  I  live  in  the  coast  region  of  Matagonla  and  WhartouConD* 
ties,  will  stattr  that  KorthtMu  bulls  die  uftener  with  u»thaA.in  any  of  the  ccaiiti* 
named  in  your  circular,  and  onr  cattle  driven  from  Eastern  Texas  to  the  cofwtirt 
named  do  iiot  contract  disease  at  all,  and  cattle  from  those  counties  do  not  die  wliai 
brought  to  ns.  Kvery  man  has  his  own  theory  as  regards  Texas  fever.  I  knowtlifrB 
is  such  a  disease,  bnt  not  to  Rn<di  extent  aa  reported:  the  crv  is  raised  for eelf-inlw^ 
•st,  and  it  will  r«.'.«jiiilate  itself  in  the  next  eighteen  months.  Texas  fever  Iscsnied^ 
ond  a  doubl  from  handling  stock  badly — late  in  the  season,  when  the  weather  i« too 


BUREAU   OF   ANIMAIi   INDUSTRY.     .  539 

water  scarce.  If  they  do  not  have  it  this  season  they  need  not  fear  it  again 
aext  five  years,  as  the  cattle  going  North  this  season  are  starting  later,  by  60 
tan  usual. 

MITCHELL  COUNTY. 

I.  P.  Buahj  CoJorado.—l  have  not  bonght  any  bnlls  from  north  of  the  south 
Kansas,  but  mnny  have  been  brought  to  this  section  of  the  country  during 
ison.  McWilliams  i&  King,  out  of  ;i2  bought  in  February,  have  lost  one 
I  iu  the  southern  pan  of  the  couuty).  M.  Z.  Smisson,  in  Tom  Green  County, 
It  of  38,  and  others  have  had  more  or  less  losses,  but  as  far  as  my  observation 
^estigation  has  gone,  bulls  brought  here  at  a  season  of  the  spring  when  tboy 
fresh  and  tender  grass,  have  shown  lighter  losses  than  when  brought  during 
ter.  The  bulls  that  have  died  have,  as  a  rule,  not  come  in  contact  with  na- 
ttle.  I  do  not  know  of  aoy  cattle  brought  from  Eastern  Texas  and  tamed 
the  counties  named  in  your  circular. 

1.  M.  Catletty  Colorado.—lu  reply  to  yours  of  the  25th  instant  I  will  say  that  I 
»  personal  experience  in  handliug  Eastern  or  Southern  Texas  cattle  in  the  coun* 
th  and  south  of  Brown  County.  I  i)urchased  a  few  three-fourths  bred  Here- 
i  Ohio  this  spring,  and  have  had  them  on  the  ranch  in  Tom  Green  County  for 
nths.  As  yet  none  of  them  has  shown  any  symptoms  of  sickness  or  acolima- 
i  fever. 

lot  know  of  a  case  where  Southern  or  Eastern  Texas  cattle  have  given  any  dis- 
mnning  on  the  same  range  with  our  native  cattle. 

/.  L.  AdamSy  Colorado. — In  reply  to  your  circular  of  April  25,  I  will  say  that 
IS  b(MMi  quite  a  number  of  bulls  brought  to  the  counties  named  from  north  of 
ne  of  KiinaaH,  and  some  have  died,  but  in  my  opinion  it  was  for  want  of  feed 
an  anything  else.  Cattle  driven  from  the  eastern  counties  into  the  counties 
:onmiunicato  no  disease  to  natives,  but  graze  together  and  do  well.  My  ranch 
2d  in  Borden  County. 

!.  7>.  Ii(fh€riHO)},  Colorado. — In  reply  to  yours  uuder  date  of  25th  ultimo  I  have 
hat  I  have  not  only  bought  Durharas,  llerefords,  and  Polled  Angus  bulls,  and 
ni  shipped  from  even  farther  north  than  Kansas,  but  have  been  very  faniillar 
ln»rs'  transactions,  and  lan  state  without  fear  of  contradiction  that  in  but 
s-  instances,  the  cattle  coniiug  from  the  North  have  done  exceedingly  well;  in 
:il  quite  recently  there  have  been  no  losses  in  this  part  of  the  country  of  cat- 
ped  from  the  Northern  States,  and  it  is  safe  to  suppose  that  they  did  not  die 
s  fever. 

dy  to  your  second  question,  I  will  simply  state  that  it  has  been  known  as  an 
hed  fact  that  the  cattle  driven  from  Southern  Texas  have  caused  no  disease 
er  amongst  either  cattle  in  this  section  or  the  cattle  driven  fi'om  the  South. 

NUECKS  COCXTY. 

(.  Stligsoti,  Gah't'sioH  ii'/i/ic/^o.—RefeiTiug  to  your  circular  addressed  to  cattle 
in  Texas,  I  beg  to  stale  that  I  have  been  raising  cattle  in  Texas  for  thirty-five 
la  ve  resided  lifre  foi  1  y-six  years.    I  know  from  my  own  knowledge  that  six  ytars 

l^tU,  wh»'n  frciii  ;>0,i>l)0  to  00,000  cattle  were  driven  to  Kansas  each  year,  we 
otliin;;  of  Texas  lever.     So  long  as  they  were  driven  through  we  heard  very 

it,  but  so  soon  as  tliry  were  shipped  by  rail  and  crowded  into  cars  in  hot 

•  they  bccam*'  feveriMl  and  no  doubt  in  souie  iustances  infected  others.  But 
deal  of  this  luu',  and  cry  of  Texas  fever  is  founded  on  the  fact  that  Kansas  and 
ritories  an;  well  stocked  with  our  cattle  aud  they  do  not  wish  competition  from 
luy  longer.  They  know  tliis  to  bo  the  groat  breeding  mrounds,  averaging  90 
.  of  calves  as  a<;ainst  00  per  cent,  with  them.  Our  people  in  the  Pan-handle  in 
who  now  have  thfir  ran;;e8  fully  stocked,  have  ])roclaimed  a  quarantine  again.st 
estcrn  Texas  cattle.  They  average  about  70  per  cent,  of  calves,  so  they, 
lizo  that  they  cannot  conq)ete  as  a  breeding  ground,  and  thej%  too,  proclaim 
dependence  ot'  law,  right,  and  Justice. 

ihased  24  bull  calves  from  Smiths  &  Powell,  Syracuse,  N.  Y.,  last  year,  and 
om  acclimatization  fevrr     They  were  twenty-one  days  on  the  cars  and  the 

*  was  warm. 

ig  forty-six  years  in  Texas,  1  have  never  known  of  any  disease  resulting  from 
riven  from  any  portion  of  Texas  either  from  East  or  Southwest  Texas,  to  the 
J  named  iu  your  circnlar. 

PAUKEU   COUNTY. 

ff.  MiUikcn,  Weatherford. — To  your  circular  of  April  25.  in  regard  tocat- 
*  have  to  say  that  about  February,  16t?4,  I  purchased  and  brought  from 
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Pleasant  Hill,  Mo.,  38  Hereford  yearling  bnlls,  and  put  them  on  a  nmoh  on  the 
Brazos  River  iu  Parker  County.  Within  the  first  six  months  they  were  all  sick,  ^ 
sumably  with  acclimatization  fever,  and  14  of  them  died;  the  remftinder  arednng 
well.  J.  J.  Hittson  brought  the  same  nnmber  from  the  same  place  at  the  same tino 
and  pat  them  in  Palo  Pinto  County.    He  lost  18  or  20  from  same  apparent  cause. 

Eastern  Texas  cattle  are  brought  into  this  section  every  year,  and  I  do  not  know  of 
any  disease  occurring  among  them  or  among  native  cattle. 

Mr,  Jame$  P.  MoFarland.Aledo, — In  answer  to  yonr  qnestiona  to  the  oatttHMBof 
Texas,  I  wonld  state  that  I  shipped  24  head  of  Shorthorns  (Dnrhun  cattle)  to  Fttte 
County,  Texas,  from  near  the  line  of  Kentucky  and  Tennessee,  whioh  b  penlld  to 
the  south  line  of  Kansas,  in  November,  1883.  Out  of  that  nnmber  16di6dof  aoeUmip 
tization  fever,  leaving  8  alive.  All  had  the  fever.  The  cattle  were  i^  fiit  and  in  nod 
condition  when  they  sickened  and  died.  All  when  taken  sick  refiued  toeaL  inasp* 
peared  stupid  and  sluggish.  A  post  tuorlem  examination  revealed  the  fonowuig  IktM, 
viz.,  lungs  in  a  normal  condition,  liver  highly  engorsed,  and  the  gall  bladder  fliU  to 
repletion,  with  dark  inspissated  bile,  and  presented  the  appearance  as  thonj^  it  liad 
been  dipped  in  saffron.  The  mucous  membranes  of  the  first  stomach  nonnaL  Tte 
second  stomach,  in  every  case,  was  filled  with  dry,  hard  fi>od,that  reqnized  font  to 
pull  it  asunder.  In  fact  it  presented  the  appearance  of  an  India  mober  balL  The 
Kidneys  were  injected  and  nodulated;  no  nnne  in  the  bladder.  All  had,  nunecrkii^ 
diarrhea  from  the  time  of  attack.  None  of  my  native  cattle  on  the  ranch  were  aflbeM, 
though  the  Shorthorns  mixed  with  them  in  the  same  pastniee  and  zangea. 

I  have  no  answer  to  your  second  question,  but  I  do  not  think  disMMe  to  eomiBiii' 
cated  to  our  cattle  from  those  coming  from  the  West. 

PECOS  COUNTY. 

Mr,  W,  W,  Sifnandt,  Thurat — In  reply  to  your  first  question,  I  will  eay  I  know  of 
one  bnnch  of  jp^raded  bulls  coming  into  our  county  fh>m  Miseouri,  and  abont  oniliilf 
of  them  died  fiom  disease  called  acclimation  fever. 

In  answer  to  your  second  question,  I  know  of  no  case  where  oatUehaTeeithvlMa 
sick  or  have  died  from  any  fever  of  any  kind. 

REEVES  COUNTT. 

Mr.  A.  W,  Hilliardj  Peooa.— In  reply  to  your  circular  of  April  96, 1  have  this  to  state: 
There  are  several  ranches  in  this  vicinity  in  which  young  thoronffnbredi(8horttMm) 
have  been  imported  from  Missouri  during  the  last  two  years.  Fifty  were  owned  tf 
J.  B.  Wilson  A,  Co.  Only  3  or  4  died  out  of  this  lot  by  acclimatisation  fever.  Loee- 
tion  on  Pecos  River  near  New  Mexico  line. 

With  an  experience  of  twelve  years  I  have  but  in  one  instance  known  oattteaffMtii 
by  those  driven  into  any  of  the  above-named  countie^  and  that  was  dnxing  tiis  sn- 
mer  of  1878,  when  a  herd  of  Shorthorns  from  Colorado  were  pnt  on  the  Mine  lUfO 
with  Southern  Texas  cattle.    This  was  in  July  of  that  year. 

East  Texas  cattle  have  never  infected  my  Shorthoms,  and  I  haye  handled  manj  ii 
the  last  ten  years. 

BHACKELFOBD  COUSTY. 

Mr.  W,  D,  BeynoldSj  A  Ibany, — I  have  known  quite  a  nnmber  of  oaaee  where  bulk  itaA 
Northern  States  brought  here  have  suffered  from  acclimation  fever,  and  in  oaaee  when 
they  have  been  turned  out  to  get  their  own  living  and  be  their  own  doctor  the  lea 
has  been  heavy.  When  they  are  cared  for  and  attended  to  until  they  paM  tliroi^ 
the  change  of  fever  (which  occurs  sometimes  soon  after  arrival,  and  at  otheneb  « 
eight  months  afterwards)  the  loss  is  light,  and  the  cattle  seem  no  move  eamMt  to  9S^ 
ease  than  those  bred  and  raised  here.  S.  M.  Swenson  Sl  Son,  of  New  Toirk,  who  knt 
a  ranch  in  Jones  County,  shipped  here  from  Iowa,  I  think,  or  some  Weet«B  fltal% 
about  150  head,  and  I  hardly  think  their  losses  exceeded  10  per  cent.  I  havaknm 
of  other  cases  al)out  like  theirs,  when  the  stock  has  been  well  oared  iSor.  1^  Vf^ 
ence  and  observation  is  that  all  stock  from  a  northern  latitude  biongkt  lOVia  aiti^ 
fected  by  the  change,  and  even  persons  claim  that  they  feel  the  diffisrenioe.  All  eiiB* 
get  sick  first  or  last.  Horses  for  use  plainly  show  that  they  an  not  ^Mipi— !■■■  fte 
first  year  they  are  brought  here.  I  don't  know  of  a  case  wnere  oattia  won  ribk  tfi 
properly  cared  for  in  time  that  it  failed  to  cure  them. 

Our  cattle  are  graded  Hereford  and  Durham.    Some  of  the  maleenowon  ooriiBik 

verc  broup^ht  here  nine  years  ago  from  Illinois,  some  from  Colorado  and  Kanna  Wo 

lave  Hcveral  head  of  cows  nnd  bulls  raised  by  T.  L.  Miller,  of  Beeober,  IIL|  lAiA 

nave  been  hero  now  nine  years.    We  lose  quite  a  number  every  ipiimmw  dniif^ 

heated  term,  generally  good  grades,  from  what  is  called  dry  murrain^  orTettuMb 

Tiie  "  naw"  clogs  with  dry  grasses,  the  boweds  refoae  to  ao%  j^xodaoliig  toi^  ^" 
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rbicU  they  die  If  fonnd  in  time  and  attended  to  we  seldom  fail  to  core  them.  We 
ve  aud  ranch  ou  the  Forts  Griffin  and  Dodge  trail,  hat  oan't  say  whether  the  cattle 
riiicb  pass  from  all  parts  of  the  State  canse  the  disease  or  not,  bnt  it  seems  to  be  the 
enerai  idea  that  such  is  the  caase,  especialljr  from  cattle  a  good  way  sonth  and  east 
f  here,  which,  owing  to  distance,  pass  daring  the  latter  part  of  Jane,  Jnly,  and 
kHgust.  We  aro  seldom  troubled  with  it  daring  the  spring.  I  have  lived  here  for 
hirt<$eu  or  fonrteen  years,  and  before  cattle  from  Sontn  ana  East  were  driven  here 
ud  tbrongh  here  we  were  never  troubled  with  any  kind  of  disease.  Cattle  off  the 
cute,  and  which  do  not  come  in  contact  with  Eastern  and  Southern  cattle,  seem  to 
»e  unaffected.  I  believe  cattle  finom  north  of  here  brought  in  and  isolated  would  have 
D  pass  through  an  acclimation  within  twelve  montns.  Generally  the  first  three 
lonths  is  tiie  time  most  of  them  are  affected. 

TASBAMT  COUMTT. 

J&.  8.  W,  LomaXf  Fort  Worth, — ^Replying  to  your  inquiry  of  the  85th  ultimo,  I  beg 
o  answer  that  this  company  ranches  in  the  counties  of  &ent.  Dickens,  Garza,  and 
*roeby.  We  have  for  two  seasons  past  bought  Shorthorn  and  Hereford  grade  bulls, 
?faioh  were  dropped  in  Kansas,  ana  driven  to  our  ranch  in  April  and  May,  aged  yeor- 
ings  and  twos,  we  have  lost  but  very  few  of  them,  and  tiioee  that  have  died  (not 
»ver  2  per  cent.)  have  died  from  nothing  of  the  nature  of  Texas  &ver.  We  bought 
n  the  first  year  200.  and  afterwards  500,  and  cannot  state  that  any  died  of  acclimati- 
ation  fever.    The  rew  that  died  seemea  affected  by  ordinary  causes. 

I  do  know  of  deaths  being  caused  to  our  cattle  on  the  range  firom  contact  with  South- 
tm  Texas  cattle  which  had  been  driven  through,  and  I  alM  know  of  our  cattle  dying 
Tom  what  is  called  Texas  fever  from  being  exposed  to  the  trail  of  cattle  from  South- 
tro  Texas.  Our  cattle  so  dving  would  be  affected  noticeabW  aftei  about  nine  days 
rom  exposure  ;  thev  would  gaunt  up,  show  signs  of  high  &ver,  heads  down,  eyes 
^laasy,  and  in  some  instances  become  very  wild  and  inclined  to  fight. 

On  being  out  open  after  death  I  have  found  the  bowels  dry  and  tiie  intestines 
ibriTeled  and  luura,  and  the  contents  very  hard  and  oongested. 

Tonr  efforts  to  have  a  true  fever  line  determined  should  meet  tiie  hearty  co-opera- 
4an  of  every  Northwest  cattle  owner,  since  we  suffer  greatly  under  a  quarantine  de- 
i^ed  to  prevent  what  we  could  not  communicate,  and  of  which  we  are  Just  as  much 
faid  "*  imv  cattleman  in  Kansas  or  Colorado. 

M,  SomertilUf  Fort  TTorti^— Befiorring  to  your  oiroular  addressed  to  Texas 
««  we  have  i>leasure  in  replying  as  foUows : 

^n  XUCM9,  <iad  again  in  1884,  this  company  (the  Matador  Land  and  Cattle  Company) 
inxohased  in  Kansas  between  300  and  400  head  each  year  of  bulls— Durluun  and  Here- 
ord — from  three-fourths  grade  to  pure  blood,  pedigree  stock.  In  both  cases  these 
rexe  driven  fh}m  Kansas  tnrough  the  Pan-handle  during  the  month  of  May,  and  were 
urned  out  on  the  company's  range  (embracing  portions  of  Motley,  Cottle,  Dickens, 
md  Floyd  Counties)  between  the  1st  and  15th  of^June.  We  have  naturally  watched 
heir  progress  carefully,  and  have  never  yet  known  one  to  be  siok  or  diMased ;  indeed, 
o  the  best  of  oar  knowledge  all,  with  tne  exception  of  three  that  were  killed  by  ao- 
ntSy  are  now  alive  and  in  good  condition.  We  are  repeating  the  same  practice 
,       ^ear  with  350  head,  bein^  satisfied  of  its  safety. 

d  are  unable  to  give  any  information  on  the  subject  of  your  second  inquiry. 

THBOCKMOBTOH  COUNTY. 

Mr.  B.  F.  Beynolds,-'!  drove  200  head  of  improved  cattle  from  Colorado  to  this 
MNintry.  They  commenced  to  die  at  the  Canaman  River,  which  is  about  the  thirty- 
Iflih  parallel,  and  they  continued  to  get  sick  and  die  for  eighteen  mon^s  after  leav- 
ng  Colorado.  1  lost  about  50  or  60  head.  I  also  lost  some  of  the  calves  that  were 
>^^opped  in  the  country.  Some  of  them  had  the  bloody  and  others  the  dry  murrain. 
len  cut  open  the  stomachs  of  some  would  be  full  of  blood,  while  others  would 
)e  drj  and  hard  as  a  p^ag  of  tobacco.  I  have  known  of  many  others  being  shipped  to 
ibis  conntry,  and  thej  ail,  to  the  last  motherless  calf,  have  some  disease,  and  a  gfoftt 
Many  of  them  die.  Bat  the  disease  is  not  contagious,  as  it  does  not  affect  the  nsnives 
)f  this  country  or  the  cattle  from  south  of  here.  Neither  do  cattle  from  this  country 
iflbct  the  cattle  of  Colorado,  as  I  have  seen  herd  after  herd  of  Texas  cattle  tumea 
koose  among  tbe  fine  Durhams  of  that  country,  and  I  never  heard  of  such  a  thing  as 
tacas  fever  or  any  other  disease  except  poverty  in  the  five  years  that  I  lived  there 
fl  l«lt  there  in  1875).  But  that  Southern  cattle  do  not  affect  cattle  along  the  south 
ba  of  Kansas  in  that  large  grass  country  1  am  not  prepared  to  say,  but  I  £ove  Texas 
HMe  through  there  one  year,  and  I  heard  no  complaint.  My  opinion  is  that  at  eer- 
aeasons  of  the  year  cattle  will  die  more  or  less  along  in  Soutnern  Kansas  and  the 
part  of  the  Indian  Territory,  as  that  seems  to  be  the  worst  place  for  the 
In  regard  to  the  disease  that  affects  cattle  brought  from  the  North  hen^  U 
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seeius  to  mo  that  that  is  a  diifcrciit  disease  altogether,  aayon  may  brine  100  head  hen 
aud  keep  them  all  in  Hopnrato  ])laccB,  and  they  will  all  j^et  sick  and  not  affeet  the 
uarive  cattle  of  this  coautry ;  so  it  seems  what  makes  one  sick  does  not  makeanotbei 
sick,  aud  they  do  Jiot  communicate  it  from  one  to  another. 

If  you  can  do  anythin<;  to  help  ns  get  cattle  from  this  conntry  North  yoa  will  be  i 
heuefactor,  audi  think  no  detriment  will  result  to  those  of  any  other  locality. 

TOM  GllEEN  COUNTY. 

Mr.  E.  B.  Uronvou,  prenidcni  Kl  Paso  Inteniational  Stock  Grotcers*  Juociafioi.-b 
reply  to  yonr  questions  I  have  to  say : 

(1)  That  tine  cattle  from  north  of' the  Kouth  line  of  Kansas  bavo  been  brought  br 
myself  aud  others  to  the  Pecos  River,  in  Tom  Green  County,  I'exas,  and  to  iny  toiowi- 
edge  none  have  died  of  acclimatization  fever.  In  fact,  our  losses  iu  introdaciug  high- 
grade  bulls  on  that  range  are  practically  nothing. 

(2)  That  during  the  i^assage  through  our  ranges  on  tho  Pecos  River,  in  Tom  Gmu 
Countyi  last  summer,  ot  Southern  and  Eastern  Texas  trail  berds^  we  suffered  a  Ion  by 
death  of  a  considerable  number  of  range  cattle,  the  symptoms  as  nearly  as  we  coold 
determine  being  identical  with  those  of  the  so-called  Spanish  fever.  The  nnniber  w 
lost,  however,  I  am  unable  to  state. 

Mr.  Philip  C.  Lee,  San  Angela. — In  auswer  to  your  first  inquiry,  I  personally  haow 
of  50  head  of  high  grade  Hereford  bulls  brought  here  in  the  spring  of  ISS),  audtmned 
loose  on  the  range.  The  loss  was  40  per  cent.  Also  50  head  of  same  grade  and  elin 
turned  loose  on  the  range,  December,  18d4.  So  far  there  is  no  loss.  Bat  these  Iffti 
were  brought  from  Missouri.  This  spring  has  been  cool,  with  plenty  of  rabii  ccmn- 
queutly  favorable  for  acclimating. 

I  have  known  of  several  herds  of  Southern  cattle  brought  bore  and  turned  Iooibod 
tho  range  iu  summer ;  have  never  known  or  heard  of  the  native  cattle  being  ndTeettd 
by  any  disease  from  contact.  Our  cattle  are  free  from  diseases  of  all  kinds  utttu 
we  know. 

Mr.  M.  Z.  Smiasen,  Colorado. — Bein^  fully  aware  of  the  Just  feeling  which  prompted 
the  issue  of  your  circular  of  the  25tli  ultimo,  and  for  which  I  most  sincerely  fauk 
you  in  my  own  behalf  as  well  as  in  that  of  my  neighbors,  I  hast^i  to  answer  the  qoe*- 
tions  propounded  as  accurately  as  possible. 

(1)  I  have  personally  imported  from  Northwest  Missouri,  in  all,  91  bulla  withiathe 
lasb  three  years.  The  first  lot  which  I  brought  out  in  1882  consisted  of  S3lMid,of 
which  16  head  were  Shorthorns  and  the  others  Herefords ;  they  were  srades.  Of  this 
lot  7  Shorthorns  died  in  the  winter.    Do  not  know  what  they  died  ou 

The  next  lot  I  brought  out  were  68  Herofords,  shipped  in  the  spring  (liarch  1,U85). 
Oulv  3  of  these  died ;  the  balance  all  O.  K.,  aud  doing  well.  The  cattle  were  not  kept 
up,  but  are  running  around  with  the  other  cattle  in  the  pasture. 

Mr.  John  McWilTiams  impoilcd  30  Herefords  from  Southeast  Missouri|  and  loit  1 
from  disease. 

Mr.  K.  G.AVadc,  18  miles  from  here,  brought  18  bulls  from  Ohio,  and  lost  10  bad. 
The  feed  gave  out  on  him  on  accoimt  of  railroad  strike. 

Mr.  McMoy,  of  Sawyer,  lost  21  out  of  55  Diirhams  aud  Herefords  mixed.  Tbecit- 
lle,  whe]i  he  brought  them,  had  been  three  months  in  the  country,  and  it  is  inppoied 
that  if  they  had  been  f(?(l  they  would  have  i»iilled  through. 

I  bought  100  head  of  cows  in  Hill  County  aud  turned  them  looso  here  among  lOrOW 
others,  and  experienced  no  disease.  I  know  of  440  head  of  steers  being  bionghtop 
from  tho  coast  in  IB^JO  and  turned  loosii  here  without  any  bad  effect.  Do  not  ^owm 
any  case  in  which  Southern  or  Eastern  cattle  have  made  any  havoc  here  among  the 
native  cattle  of  Tom  Green.  However,  there  have  been  but  few  Eastern  cattle hrongti 
here. 

Mr.  M.  B.  PnUiamf  San  Angclo. — In  response  to  youre  of  April  25,  will  say  that  is 
1879 1  shipped  35  Durham  bulls  from  Kansas  to  this  county,  of  which  7  died.  Thebel* 
auce  are  doing  well.  The  7  died  from  causoi?  unknown  to  me.  I  have  known  of  ctt- 
tie  being  driven  from  various  southern  aud  eastern  counties,  and  placed  on  nn^HBf* 
together  with  my  native  cattle,  but  never  have  known  of  any  having  died.  I  doiio< 
think  they  would  convey  any  disease  to  native  cattle. 

Mr.lieuben  II.  Shcnvnofl,  San  Antjelo. — I  have  just  read  yonr  letter  to  Texas clltI^ 
men.  I  have  been  in  tlio  business  of  stock  raising  for  over  thirteen  years.  lortp^T 
to  yonr  questions  1  will  state  niy  own  exi)erience.  In  the  month  of  October,  of  &* 
year,  I  bought  5  thoroughbred  bulls  from  a  man  in  Dallsis,  Trhich  lie  hid  eWpp*^ 
from  Kentucky  in  December,  ly^O.  I  shipped  them  to  Abilene,  Taylor  County,  tf* 
though  considered  acclimated  cattle  Ihoy  took  fever  from  standing  m  a  shippijf  P* 
into  which  had  been  unloaded  a  few  days  before  a  lot  of  cattle  from  SoatheaetWi^. 
Three  of  them  died,  the  other  1^  I  saved  by  turning  into  a  pasture  stocked  with  Oon^ 
Hlver  cattle.  I  don't  consider  it  a  safe  investment  to  ship  either  cattle  oi  hmiMlv 
his  eonnt^  from  the  North,  as  some  of  almost  every  lot  are  snxe  to  ditti '  HotBei  m* 
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death  by  acclimation  as  cattle.  This  county,  and  most  of  the  high  npland 
in  West  Texas,  are  as  unlike  Eastern  and  Sonthem  Texas  as  is  Kansas.-  We 
ery  high,  dry  country,  and  in  winter  it  becomes  (luite  cold.  Zero  is  not  an 
on  degree  of  cold.  There  have  been  cattle — bulls— shipped  to  this  county 
li  Kansas  and  Missouri,  and  I  believe  they  stand  the  climate  oetter  than  others. 
.  Jiochefort  Wade^  San  Angela. — In  answer  to  questions  addressed  to  Texas 
n  with  regard  to  importation  of  cattle,  I  beg  to  state  I  havojpurchased  a  oar- 
>0  Hereford  bulls  shipped  from  Ohio,  out  of  which  I  have  lost  60  per  cent. 
[)ai'tie3  have  got  bulls,  both  Hereford  and  Durham,  from  Kansas  and  Missouri, 
'ought  from  these  States  have  not  been  as  liable  to  Texas  or  acclimatization 
if  brought  from  States  farther  north.  I  do  not  know  the  exact  localities  from 
ley  came. 

V  of  several  lots  of  cattle  brought  from  the  East  to  this  county,  and  have  had 
self  pastured  with  the  range  cattle,  and  no  disease  has  occurred. 

TRAVIS  COUNTY. 

V,  8.  Caroihersj  for  Dolores  Land  and  Cattle  Company,  Austin,— In  January, 
purchased  at  a  place  12  miles  southwest  of  Indianola,  Warren  County,  Iowa, 
5  bulls.  Two  were  thoroughbred  Herefords,  and  the  balance.were  out  of  high 
urham  cows,  by  thoroughbred  Hereford  bulls.  We  had  them  shipped  by  rail, 
ire  snowed  up  near  Autumn,  Iowa,  and  were  without  food  or  water  for  forty- 
(urs  and  over.  Several  of  them  had  their  ears  badly  frozen.  They  arrived  at 
inch  in  Kinney  County,  Texas,  on  January  14,  1884,  in  bad  condition  from 
»f  time  in  transit  and  want  of  proper  care  while  en  route.  We  know  that  two 
died  from  the  elfects  of  the  shipment,  they  ha\'ing  been  badly  crippled.  The 
[6  having  died)  in  all  probability,  died  from  the  effects  of  the  exposure  and 
ktment  while  on  the  trains.  The  36  left  are  in  good  condition,  doing  well,  and 
on  the  ranch. 

luary,  this  year,  we  bought  another  lot  (41  head)  of  the  same  class  and  from 
e  place  as  the  lot  above  mentioned.  They  arrived  at  our  ranch  in  Kinney 
Texas,  on  January  17,  1885.  in  fair  condition.  Two  died  shortly  after  their 
:hero.  The  balance  (39  head)  are  now  on  the  ranch  in  excellent  condition  and 
ell. 

30  purchased  another  lot  (Durhams,  bulls  and  heifers)  from  Hume  Bros.,  near 
on,  Ky. ,  in  December  last  year.  They  arrived  at  our  ranch  in  Kinney  County, 
bout  Christmas  day.  Eleven  died  soon  after  their  arrival  there.  We  then 
got  Dr.  £.  A.  Carothers,  of  San  Antonio,  Tex.,  to  go  out  to  the  ranch  and  make 
u  examination  into  the  cause  of  their  death,  and  see  what,  if  anything,  could 
to  save  the  remainder  of  the  herd.  After  a  more  thorough  examination  and 
ation  of  the  matter,  his  conclusion  was  that  they  were  dying  from  the  effects 
jure,  the  weather  having  been  for  some  time  very  cold  and  wet — wet  winter 
I — and  there  was  no  shelter  on  tlio  ranch  for  the  herd.  Dr.  Carothers  recom- 
that  we  house  the  lienl  and  feed  them  well  for  a  time,  which  was  immediately 
since  then  we  htive  only  lost  one,  which  died  on  January  26, 1885.  The  bal- 
I  all  on  the  ranch  in  good  condition  and  doin«j  well. 

0  we  moved  8,200  cattle  from  our  ranch  from  Williamson  and  Milum  couuties 
ue  from  Bee  County),  Texas,  to  our  ranches  in  Dimmit,  Zavala,  and  Kinney 
I,  Texas,  where  they  have  been  ever  since.  This  stock  and  increase  numbeVs 
OOO  head,  and  there  never  has  been  any  loss  or  sickness  among  them.  The 
attle  that  were  there  in  1880,  and  with  which  our  stock  has  intermingled 
illy,  have  never  been  sick  or  had  any  disease. 

UVALDK   COUNTY. 

.F.Buzard,  Uvalde. — Thoroughbred  and  high  ^rade.  Shorthorns,  and  Here- 
Is  have  been  brought  from  north  of  the  south  hue  of  Kansas  into  this  and 
g  counties  for  the  ]>ast  three  years.  In  October,  1884,  Searight  and  Caroth- 
ght  about  50  head  iVom  Iowa  to  their  ranches  in  Zavala  and  Kinney  counties, 
previous  year  about  the  same  nujuber  with  no  loss  from  fever.  Dr.  Johnson 
several  car-loads  from  Kentucky  to  bis  ranch  on  the  Frio  River  in  this  county, 
fcve  not  heard  of  bis  having  lost  any.  Mr.  O'Neil  brought  3  fine  thoroughbred 
m  bulls  from  Kentucky  four  years  ago,  which  are  yet  doing  good  service  on 
e.  Many  other  catticnieu  have  brought  in  good  stock  with  Iikc  result. 
ands  of  cattle  from  Eastern  Texas  have  been  driven  into  this  and  adjoining 
(daring  the  spring  and  suuiuier  months,  and  allowed  to  pasture  on  the  same 
ith  cattle  native  to  these  couiUies  without  loss  to  either,  all  being  alike  very 

» the  months  of  June  and  July,  1^82, 1  drove  from  North  and  East  Texas,  from 
of  Cooke,  Denton,  Collin,  Hunt,  Fannin,  Lamar,  Red  River,  Delta,  Hop- 
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kinsi  and  adjoinine  oonnties,  pnttiDg  them  in  pastnre  with  oatflfl  native  to  thoie 
connties.  I  also,  at  the  same  time,  broneht  with  those  cattle  abont  150  srade  Short* 
horn  balls  that  had  been  bred  in  some  of  the  aboye-named  oountiea.  Nefllher  nitlTM 
nor  those  driven  in  have  ever  had  any  disease. 

Mr,  A.  Moore,  Frio  Banoh, — Referring  to  your  printed  oixonlar  of  April  25^  Ibflgtc 
answer  the  questions  contained  therein,  as  follows : 

(1)  I  will  state  that  I  have  not  imported  any  bolls  or  other  cattle  from  outside  tiiii 
State.  I  nse  full-blood,  Texas-raised  Durhams  and  Devons,  and  have  never  had  any 
losses  from  acclimatization  fever  or  experience  in  regard  to  that  disease. 

In  answer  to  your  second  question,  1  will  state  that  in  September,  1880, 1  pnrehaiedii 
Austin  County,  Texas,  1,100  head  of  stock  cattle,  and  durmg  the  same  month  hioa^ 
them  to  this  ranch  and  allowed  them  to  pasture  on  the  same  range  with  my  nsBve 
cattle.  During  the  summer  of  Itidl  I  also  purchased  abont  600  head  of  stoek  esttie 
in  Nacogdoches  and  Busk  Counties,  in  Eastern  Texas,  and  allowed  these  also  to  puk- 
ure  with  my  other  cattle.  Out  of  6,000  head  no  disease  of  any  kind,  to  mT  fawvl- 
edge,  ever  appeared  amongst  them,  and  the  cattle  from  the  ooontiet  named  Degsa  to 
show  immediate  signs  of  improvement  from  the  day  they  arrlYed  on  the  zaof^ 

VICTORIA  COUNTT. 

Mr.  N,  C.  CMUUf  Victoria,--!  am  in  receipt  of  your  circular  letter  to  "TexMOtt- 
tle  owners,"  and  although  not  a  resident  of  any  of  the  countiet  nuned  therein,  ai  i 
resident  of  Southwestern  Texas,  I  take  the  liberty  of  answering  the  queatiooi  bkIb 
in  your  letter. 

(1)  For  a  number  of  years  graded  cattle  have  been  introduced  most  suceesBfiiDj  in 
this  and  surrounding  counties  from  the  States  of  Kentucky,  Missouri,  and  Ohio;  tad 
only  last  year  Bfr.  J.  W.  Lake,  of  Newark,  Licking  County,  Ohio,  brousfat  downfUQ; 
100  head  of  graded  stock  from  the  State  of  Ohio,  and  selling  in  Y iotoru^  Goliad,  fn, 
and  Refrigio  Counties,  sold  on  time  with  ^arantee  against  dieeaae  and  dealfa  tm 
disease.  And,  as  he  will  tell  you  if  you  will  address  mm  on  tb»  anUaot,  Us  gum- 
tee  was  without  loss  to  him,  as  he  collected  on  all  animals  sold.  I  have  lor iin- 
S roved  animals  I  bought  from  D.  M.  Wilson,  who  has  been  importing  fine  stookfloa 
[issouri  for  the  last  seven  years. 

To  inquiry  number  two,  1  would  state  that  the  cattle  from  this  aeotion  and  tfaoH 
of  the  counties  named  have  come  in  contact  almost  every  year,  and  have  crandt»> 
gether  on  the  same  pastures  without  either  classes  being  alfected  in  the  fitit;  nd 
as  evidence  of  the  falsity  of  the  charges  to  the  contrary,  I  would  only  dte  theftct 
that  at  present  this  section  is  selling  tnousands  of  cattle  to  the  owners  of  tbemuhfl 
in  the  Territory,  Pan-handle,  and  m  New  Mexico  and  Colorado,  who  an  moThf 
them  north  to  and  across  the  thirty-fourth  line,  when  they  will  call  thorn  hfgk^bm 
Northern  cattle,  and  be  loudest  in  raising  the  cry  of  quarantine  against  *' Texas  ftnr.' 
As  a  matter  of  course,  the  cattle  they  are  netting  from  here  now,  idthoush  finer  this 
ever  before,  are  being  sold  to  them  very  cneap  in  consequence  of  this  prahibitim,  t» 
wit,  one-third  less  than  lost  year,  all  of  which  is  very  detrimental  to  the  iadortij 
and  has  caused  heavy  loss  here. 

WILLIAMSON  COUNTY. 

•  MeMra.  D.  H,  ^  J,  W,  Snyder,  Georgetown. — Referring  to  youn  of  April  9*  «*  ^ 
state  that  we  have  been  engaged  in  the  cattle  business  exdluoivehr  ainoa  "^ 

during  that  year  drove  cattle  to  New  Mexico  and  sold  at  Fort  Union.    Li 
drove  to  Kansas ;  in  1870  to  Schuyler,  Nebr. ;  in  1871  to  Cheyenne,  Wjo. 
drove  the  same  year  to  Idaho.    We  have  been  driving  and  ranching  in  Wyt  — 

Coloraflo  ever  since.    We  now  own  the  old  Iliff  range  and  cattle  on  the  Soi 
in  Weld  County,  Colorado,  in  connection  with  Mrs.  luff  and  Messrs.  Brown,  o^ 
We  also  own  a  large  herd  in  Stonewall  County,  Texas,  and  in  Mitchell  andT 
Counties,  Texas.    We  mention  these  facts  tojgiveyou  a  correct  idea  of  ou'^ 
and  experience  in  the  cattle  business.    In  1875  we  bought  a  car-load  of 
cattle,  shipped  from  Boone  County,  Missouri,  to  this  (Williamson)  o     i v-  -      -^ 
40  per  cent.    In  1876  wc  shipped  a  car-load  of  25  head  from  Cheyenne  mid        «     I 
head.    We  have  had  other  shipments  since  from  Missouri  and  Kentud^,  I  •^'^ 

to  50  per  cent.    We  have  known  of  several  shipments  along  the  line  of  ^^—  ^n 
Pacific  Railroad,  west  of  Fort  Worth,  into  the  counties  of  Taylor,  Nolan,  — 

Green,  and  others,  all  of  which  have  lost  more  or  less  fh>m  the  Mune  Ow- 
tization  fever.    Wo  have  driven  cattle  from  the  coast  of  Texas,  and  i 
parts  of  the  State  as  far  north  and  west  as  the  counties  above  named  W  < 
m  Colorado  and  Wyoming,  Kansas  and  Nebraska,  and  have  nerer  loat  In 
contact  with  them.    We  have  as  fine  a  bred  lierd  on  our  ranch  in  Colonoo 
anywhere  in  that  country,  and  do  not  consider  that  we  are  taking  any  ''■V 
oattle  from  any  part  of  Texas  and  turning  them  looeie  on  our  range  tv 
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red  animals,  bnt  at  the  same  time  we  think  there  is  great  risk  in  shipping  cattle  di- 
tct  from  the  coast,  or  Southern  Texas,  to  any  of  the  Western  States  or  Territories, 
''e  know  of  several  cases  last  year  where  cattle  were  shipped  directly  through  from 
mthem  Texas,  in  which-  they  communicated  disease  to  our  native  cattle,  and  the 
8s  was  heavy,  we  bein^  among  the  losers.  We  do  not  know  of  any  disease  in  chang- 
[g  cattle  from  one  portion  of  Texas  to  another  where  they  have  been  driven. 

WHEELER  COUNTY. 

Mr.  B,  M,  Allen,  Moheetie, — We  turned  loose  77  bulls  from  Illinois,  in  Mitchell 
omity,  on  the  Colorado  River,  20  miles  south  of  Colorado  City,  in  1882,  and  estimated 
loss  of  about  one-third  by  the  end  of  the  following  year  from  acclimatization  fever. 
Do  not  know  by  personal  observation  of  Eastern  Texas  cattle  turned  loose  in  said 
lusties  and  effect  of  same.  Beside  latitude,  the  care  and  attention  that  animals  re- 
)ive  on  the  trail  enter  into  this  question,  and  to  fix  a  line  is  a  most  difiScult  matter. 
The  Texas  and  Pacific  road  is  as  good  a  line  as  any  other,  and  to  fix  this  line  works 
X  less  injustioe  than  not  to  have  any. 


COLORADO. 

Mr.  A»  M,  Ptyor,  Puebhy  Colo, — Your  communication  of  April  18  received  this 
omlng.  In  reply  I  will  say  that  the  counties  you  mention  are,  in  my  opinion,  free 
^  Texas  fever.  I  have  driven  cattle  from  the  counties  you  mention  to  Colorado  since 
167,  and  I  have  never  seen  a  case  of  Texas  fever  in  Colorado  until  last  season,  and 
le  cattle  that  diseased  the  native  cattle  here  were  shipped  from  Southern  Texas.  We 
:ore  cattle  in  here  last  year  from  Southern  Texas,  watered  them  at  the  same  lakes 
ittt  our  best  natives  watered  at,  grazed  over  the  same  ground,  and  turned  them  loose 
•  winter  together,  and  not  one  of  our  natives  died  until  late  in  the  winter.  Of  course, 
e  expect  to  lose  a  few  cattle  from  natural  causes.  However,  our  losses  were  very 
{ht  the  past  winter.  We  are  having  nice  rains  and  snows  now,  and  cattle  will  soon 
)  in  fine  condition. 

MISSOURI. 

Mr,  Jokm  O.  Wood,  Canton,  Mo. — In  compliance  with  your  request  for  information 
;  reference  to  Texas  cattle,  I  would  say  that  I  have  been  engaged  in  cattle-raising 
.  Throckmorton  County,  Texas,  for  ten  years,  and  have  shipped  bull  calves  to  Texas 
om  Missouri  at  different  times ;  in  all,  81  head.  Eleven  head  died,  but  I  found  they 
d  not  die  of  Texas  fever,  but  from  acclimatization,  and  not  one  of  those  that  I  kept 
}  and  fed  and  cared  for  died.  This  takes  about  75  days.  I  have  always  taken  buns 
lere  late  in  November  or  early  in  December.  I  have  shipped  steers  twice  from  Texas 
» Missouri  and  put  them  among  native  cattle  early  in  November,  and  no  sign  of  dis- 
ise  appeared  among  my  natives.  One  shipment  was  made  from  Tarrant  and  one 
om  Throckmorton  County.  In  1880  a  lot  of  Rio  Grande  (Texas)  cattle  came  through 
7  range  and  infected  my  cattle  with  Texas  fever  and  several  of  them  died.  Also  in 
)80  I  had  a  lot  of  beeves  driven  up  to  Caldwell,  Kans.,  and  several  of  them  took 
Bxas  fever  from  Southern  cattle  that  had  been  driven  over  the  trail.  I  never  feel 
le  least  afraid  of  Northern  Texas  cattle  being  put  with  my  natives  here  in  MissourL 
Mr,  George  H,  Goddard.  Saint  Louis, — In  reply  to  your  official  inquiry  addressed  to 
Memen  of  Texas,  I  would  state  that  I  have  over  15,000  head  of  cattle,  located  on 
le  Pecos  River,  in  Tom  Green  County,  Texas.  Three  years  ago  I  purchased  150 
iree-qoarters  Snorthom  bulls  from  Motley  County,  Texas,  and  moved  them  to  my 
lace  in  May  without  loss  from  acclimation.  Two  years  ago  I  purchased  15  high- 
rade  Herefords  in  Kentucky  and  shipped  them  to  my  ranch  in  April  without  loss, 
dbraaiy,  1884,  I  purchased  from  Gentry,  of  Suabia,  Mo.,  100  high-grade  Shorthorns 
mn  seven-eighths  to  fifteen-sixteenths  thoroughbreds,  and  shipped  them  to  my  ranch 
ithont  loss,  and  last  December  I  saw  the  most  of  them  in  the  general  *'  round-up," 
oidng  splendid. 

WYOMING. 


\  A,  S.  Meroer,  Cheyenne. — With  pleasure  I  note  your  remarks  in  the  press  dis- 

itehee  of  this  mornina  about  the  Texas  dead-line,  and  when  our  folks  prox)erly  un- 
ksnd  this  matter,  North  Texas  cattle  will  be  admitted  into  Northern  ranges  ;  but 
a  is  a  world  of  educating  to  be  done.    To  show  you  what  my  views  on  this  sub- 
ire  I  inclose  you  an  editorial  from  the  Journal  of  April  3.    I  am  familiar  with  the 
bB       Northwest  Texas  and  know  whereof  I  speak : 

I         i«  and  Texas, — The  Texan  Live-Stock  Journal  oeemB  to  think  that  a  large  num- 

as  cattle  wiU  be  admitted  into  Kansas  b^  the  sanitary  board  after  a  few 

a  on  the  border,  in  company  with  native  cattle  put  into  the  heidsi  to 

w>  Ad W 
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(Ictormino  whether  there  is  a  fever  germ  among  them.  We  think  that  olive  UtaDcb 
of  ])caco  that  is  being  hehl  out  to  Texas  drovers  is  deceptive  and  ahonld  not  bebonu 
alolt.  There  is  no  donbt  iu  our  mind  as  to  the  fact  that  all  native  cattle  north  of  tk 
UpiKT  Cross  Timbers  in  Texas  are  as  free  from  splenio  fever  us  are  those  of  Colflndo 
aiHi  Kansas.  But  the  herds  made  up  in  those  scotious  are  so  frequently  mixed  vith 
Southern  Texas  cattle  previously  brought  iu  that  it  is  very  dimcnlt  to  ffctacliu 
bill  of  health.  Expcricucc  on  the  border  shows  beyond  any  qu cation  that  there  is 
no  detinito  time  between  exposure  to  ami  develoi)ment  of  fever.  Ninety  days  is  .d 
Khort  a  time  as  is  absolutely  safe.  It  has  been  known  to  develop  at  auy  and  was 
period  between  ten  and  ninety  days.  Hence  any  snch  teat  xw  above  mentioned  ii 
valuelcM,  except  at  the  end  of  the  ninety  days,  and  the  sanitary  board  is  not  likely  to 
make  nny  rule  that  has  an  uncertain  sound  among  the  people  who  have  feroed'the 
quarantine  measures  and  to  whom  the  boanl  is  responsible. 

'*  The  ][>eople  owning  the  cattle  in  the  district  where  tho  fever  ia  known  to  ceraiinik 
have  a  right  to  know  exactly  what  to  expect,  and  should  not  be  buoyed  npby  fiiJieor 
deceptive  utterances  that  might  lead  theui  into  trouble.  If  the  gentlemen  from  tiie 
coast  know  their  cattle  cannot  conio  in  under  ninety  da^'S  they  will  be  loth  fodriw 
from  Wichita  Falls  or  Harold  and  take  tbe  chancesof  selling  their  cattle  in  theaotnoi 
at  sucli  ligures  as  those  who  have  range  and  feed  may  choose  to  offer.  The  Act  is 
that  all  cattle  from  what  may  bo  termed  the  infected  district  will  be  religiously  kept 
out  until  the  law  has  been  fully  enforced.  The  line  of  infection  is  the  difficaltthiog 
to  establish;  but  when  once  settled  it  will  be  a  '  sure  enough '  dead-line. 

**  The  western  or  northwestern  edge  of  the  Upper  Cross  Timbers  may  be  taken  hi 
safe  line,  so  far  as  the  North  is  concerned.  There  are  a  few  conn  ties  south  and  eaitof 
this  that  would  probably  l>e  safe  sections  to  receive  cattle  from,  but  the  liuewooldbe 


eoming  in  contact 

Southern  Texas  cattle  is  a  safe  country  from  which  to  receive  native  cattle.  Andtbi 
reverse  proposition  is  true.  It  is  a  little  diitioult  to  get  at  an  exact,  or  positive,  liM 
just  as  it  is  difficult  to  detcr||i)ne  the  point  where  two  nicely-shaded  linos  on  a  pietm 
blend.  There  is  a  sort  of  middle  ground  in  the  picture  whero  the  colors  csnnotk 
distinguislied.  So  there  is  a  neutral  strip  on  this  line  of  infection.  But  the  line  ai 
laid  down  above  is  on  th'"-  side  of  absolute  safety.  When  properly  adjusted  thenwiU 
be  a  safe  inlet  for  all  of  the  steers  from  North  Texas,  and  that  section  is  reidly  iatfac 
same  boat  with  Kansas  and  Colorado. 

''Instead  of  a  misunderstanding  and  xuilling  apart,  the  people  of  the  Sonlh  sad  the 
North  want  to  cuter  upon  a  concert  of  action  that  will  develop  all  the  fteti  iboat 
splenic  fever  and  enable  them  to  shape  their  actiou  as  to  bring  about  trade  andaiirihR 
relations  to  thcirmutual  interests.  Self-preservation  is  the  first  law  of  natoie,  ui 
the  Texan  is  as  (juick  to  assert  it  as  tbe  ritiKcn  of  Kansas  or  auy  other  conutxy.  Bat 
a  knowledge  of  all  the  facts  will  aid  all  those  iu  intei'est." 

REPORT   OF  S.  r.   CUNNINGHAM. 

In  order  to  gain  all  the  additional  informatiou  that  could  be obtaiirt^ 
at  this  time,  Col.  S.  P.  Cunningham,  an  employ^  of  the  Boreaa  otMir 
mal  Industry,  was  directed  to  make  a  trip  across  Texas  throafl[hthele^ 
tion  of  the  country  where  the  boundary  line  of  the  infected  distrieti 
believe(l  to  run,  and  to  gather  all  the  known  facts  bearing  on  thisqi 
tion.    Colonel  Cunningham  made  this  trip  and  submitted  the  foBow 
report : 

iSiii:  I  liave  tlio  liouor  to  submit  the  following  report  of  my  labor  and  itszMnltiiV 
an  em]»loyo  of  tlie  hiiroan  of  Animal  Industry,  since  my  appointment  to  date.  TWiW" 
port  would  liavc  boon  in  your  hands  sooner  hatl  it  not  been  holdback  in  order  to  leeBff 
inlonnation  tliat  i  knt-w  would  have  j(reat  bearing  on  its  value,  and  when  moat  of  tlii* 
hatl  been  collcM'ted  I  was  taken  with  illnesH;  and  write  now  on  a  bed  offerer.  I  *** 
appointed  July  1,  l^^K").  by  llt>n.  Norman  J.Colnian.  Commissioner  of  AgricnltOTOi*"'' 
notified  that  you  wottM  lurnish  me  instructions  as  to  the  Hold  and  scope  of  inyUb«*' 
Under  date  of  July  l»,  IHSf),  I  received  the  following  from  you  : 

'*  I  desire  that  yon  Hhould  obtain  as  accurate  information  as  pomible  InrBjiwito 
the  movement  of  cattle  from  Texaw  «lnring  the  present  summer.  We  ars  aaxwBiW 
locate  the  Texas  fever  line,  aeross  Texas,  and  waut  all  the  definite  Mid  lelisU*  * 
formation  on  this  subject  that  can  l>e  obtained." 

Accompanying  this  were  questioiis  showing  the  character  of  infoiniatiua  bb^''"- 
You  also  instructed  nie  to  obtain  IVom  the  proper  Stato  oflloers  at  Anstin  a 
iii/^^vjii(r  fi^e  number  of  cattle  iu  each  of  the  counties  of  TexM  acoordiDgtv»»'* 
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I.  The  movement  of  the  cattle  ftom  the  State  to  Northern  ranges  had  ahexuly 
;  but,  owiDg  to  a  misuuderstanding  between  the  occupants  of  what  is  termed 
itral  strip  (a  map  of  which  I  sent  yon  some  time  since),  and  the  owners  of  the 
m  the  trail,  there  had  occurred  a  serious  blockade  near  Camp  Snpply,  in  the 
Territory.  I  proceeded  to  this  point,  going  yia.  Dodge  City,  Kans.  I  sent 
[>ort  of  the  situation,  after  seeing  a  large  number  of  the  cattle,  their  owners, 
le  ranchmen  of  the  strip  early  in  August,  and  while  there  arranffed  to  secure 
.ve  secured  since  a  complete  list  of  all  the  cattle  that  left  Texas  this  season  by 
illan  trail,  as  it  has  been  termed.  There  were  31  herds  passed  between  July  18 
pteiuber  10,  ISTio,  numbering  78,133  head,  and  all  in  apparent  good  health  ex- 
few,  %vhitjh  (lied  I'roni  ])ovcrty  and  black-leg.  I  have  the  name  of  every  owner, 
mber  iu  herd,  destination,  and  the  counties  in  Texas  they  started  from.  About 
h  of  An£!:ust  I  wn8  notiiied  by  the  secretary  of  the  WcHtem  Kansas  Association,  of 
City,  that  fever  bad  made  its  appearance  in  several  herds  in  the  strip  near  the 
trail,  chargeable  to  tbe  trail  cattle,  so  I  returned  to  Dodge  City  for  the  pur- 
f  investigation.  On  reaching  that  ])oiut  I  found  Dr.  Holcombe,  State  veterina- 
'  Kansas,  there,  investigating  in  tlio  V  pasture  where  the  outbreak  was  claimed 
e  been  greatest.  While  awaiting  bis  return  I  was  fortunate  in  meeting  the 
i  and  foremen  of  nearly  evorv  ranch  on  the  strip  that  had  been  reported  to  me 
iug  fever,  and  they  denied  the  existence  of  any  outbreak.  Dr.  Holcombe,  on 
urn.  Id  formed  mo  tliat  be,  accompanied  by  Dr.  P.  Harden,  veterinary  surgeon, 
Htui  tea  Jays  iu  .searcbing  for  cases  iu  this  pasture  and  found  aii9  dead  cow, 
had  been  dead  over  twenty-four  hours,  yet  from  autopsy  tlioy  both  determined 
d  died  from  lever.  Heturning  to  Texas  I  found  letters  from  the  Pan-handle, 
ng  nie  of  a  fever  outbreak  iu  Donley  County.  I  started  on  {September  l.'>, 
iind  finite  a  (^erioiis^utbreak  had  occurred  among  the  native  and  graded  cattle 
Cow'bart  *fc  Co.  pasture,  near  Clarendon.  I  sent  you  a  report  at  the  time.  I 
ince  traced  tbe  cause  of  the  outbreak  and  found  it  due  to  cattle  shipped  from 
lau  and  Houston  Counties.  Tbe  oi)idomic  was  of  short  duration,  and  the  per- 
;e  of  <leaths  less  tbnn  in  ordinary  seasons,  proving  more  fatal  among  high 
i  cattle  than  native  Spanish,  yet  several  deaths  occurred  among  these.  The 
in  this  locality  I  do  not  think  exeeed  in  all  75  head.  Messrs.  Finch,  Nelson  A:. 
owe  Bros.,  and  Curtis  &  Atkinson  are  reported  to  mo  as  Ivaving  lost  fully  200 
this  season,  the  former  from  the  passage  of  the  Kaufmau  cattle  through  their 
i,  the  two  latter  from  cattle  from  Grimes  and  Limestone  Counties.  While  on 
rip  I  arranged  to  secure  a  list  of  all  the  cattle  that  had  crossed  at  Doan's  store 
he  Indian  Territory  going  North,  and  have  since  received  it.  From  it  I  find 
ive  foots  up  bv  this* route  for  1885,  240,Ji54. 

ing  sent  out  tlio  circulars  from  Commissioner  Colmau  in  regard  to  disease  and 
lation  of  cattle,  I  determined,  from  receiving  so  few  reidies,  to  travel  over  the 
>  from  Red  River  to  the  Kio  Grande.  As  it  was  not  ])racticablo  to  make  this 
v  ]>ublic  lines  of  travel,  1  secured  a  good  team,  guide,  and  hack,  and  arranged 
•t  October  1.  Hut  receiving  notice  of  an  outbreak  of  fever  in  Wheeler  County, 
,  I  shipped  my  outllt  to  Harold,  Tex.,  and  then  crossing  at  Doan's  proceeded  to 
tie,  from  wbicb  point  I  reported  to  you  tbe  result  of  the  outbreak.  Returning 
I  River  at  Doan's,  I  continued  nij'  long  journey  to  the  Rio  Grande,  and  send  you 
itb  tbe  result  of  that  trin. 

accompanying  map,  witn  tbe  marked  line  (1)  is  the  one  from  information  gath- 
n  the  road  that  would  be  above  any  remote  danger  of  infection.     Starting  as  it 
t  the  northeast  corner  of  Clay  County,  including  that  county  and  Archer,  tnence 
on  east  lino  of  Throckmorton  to  tbe  Clear  Fork  in  Shackelford,  I  was  induced 
L*e  this  lino  from  tbe  following  fiiets  obtained  from  Messrs.  Curtis  &.  Atkinson, 
Worshim,  Ikard  Brothers,  Hon.  J.  X.  Simpson,  H.  C.  Bedford,  and  a  number  of 
gentlemen  who  are  strictly  reliable,  and  who  have  been  ranging  in  this  section 
ars.    These  gentlemen  all  agree  that  this  line,  drawn  as  it  is  north  of  the  Cross 
;rs,  is  in  a  bigb,  lualtby  latitude;  that  cattle  reared  there  are  as  free  from  im- 
g  fever  to  t  be  cattle  of  tbe  Northern  States  or  Territories  as  the  cattle  of  Kansas 
orado;  tbat  tbey  are  subject  to  infection  from  contact  with  coast  cattle,  and 
k'hilo  cattle  of  iniproved  breeds  when  brought  from  colder  latitudes  are  subject 
limat  ion  fever,  tbe  losses  are  slight,  and  wnen  properly  cared  for  do  not  exceed 
cent.     Then  t'ollowin;;  on  this  line  (1)  south  as  laid  out  on  the  map  to  the  Col- 
River,  myju<lgnieut  is  sup])orted  liy  tbe  report  of  a  committee  of  the  Brazos 
9lorado  Cattlemen's  Association,  herewith  submitted,  marked  A.    After  crossing 
dorado  IMvcr  and  on  to  Kagle  Pass,  I  have  similar  testimony' of  many  ranchmen 
:he  .safety  of  tbe  line.     .Now,  I  wish  to  be  clearly  understood  that  I  do  not  hold 
;  reach  in  t bis  line  the  soutbern  limit  where  infection  begins ;  the  vast  extent 
ritory  to  exauii:ie,  tbe  impossibility  in  a  few  months  of  gaining  all  desired  in- 
tion,  renders  it  inipossibb^  to  absolutely  define  a  line  above  which  all  cattle  are 
imparting  this  disease  and  below  which  all  give  off  the  fever.    Yet  I  do  uu- 
i*gly  afiirm  tbat  this  lino  is  as  safe  and  reliable  as  any  parallel  of  latitude  hith- 
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erto  named  by  State  sanitary  boards.  At  the  recent  national  convention  in  Saint 
Louis  I  had  a  consnltation  with  Western  and  Southern  ranchmen  from  New  Mexico 
and  Colorado,  and  from  Southwest  Texa«  and  the  Pan-handio,  and  they  snggieBtM 
the  line  marked  as  No.  3  to  be  safe.  This  is  to  start  at  Laredo  and  follow  the  Inta^ 
national  Builroad  to  Taylor,  in  Williamson  Couuty,  thence  via.  Missonri  Pacific  Biil- 
way  to  Fort  Worth,  then  via.  Fort  Worth  and  Denver  to  Bowie  in  Montague  County, 
thence  due  north  to  Red  Biver.  A  line  (No.  2)  from  Ea|^e  Pass  to  Bed  Bi^'crwu 
held  as  perhaps  a  satisfactory  temporary  line,  but  Messrs.  B.  G-  Head,  J.  N.  Simpson, 
and  J.  W.  Little  rather  favored  line  No.  3,  from  Laredo  to  Colorado  River  to  AutiB, 
thence  up  said  river  to  line  No.  1,  at  comer  of  Coleman  and  Brown  Countiea^  and  tiiA 
north  with  said  line  No.  1  to  Red  Biver. 

I  submit  these  various  lines  for  your  consideration  and  action,  and  only  regret  tint 
there  is  not  more  complete  data  to  give  yon  on  this  important  subject.  Tht  stockneo 
of  Texas  and  the  ranchmen  of  the  North  and  West  have  been  broug^ht  nearer  togeths 
by  the  efl'orts  of  the  Bureau,  and  I  am  satisfied  that  during  the  next  six  months  I  wiQ 
be  able  to  gather  much  reliable  information  in  regard  to  tiiis  disease.  Inveetlntiooi 
so  fetr  this  season  show  the  cattle  found  infected  with  fever  received  it  from  oatSefbit 
came  from  east  and  south  of  line  No.  3. 

Indeed,  Kaufman,  Houston,  Grimes,  Limestone,  and  Freestone  Connty  herds  an  tte 
only  ones  that  were  proven  to  me  as  having  caused  infection.    As  soon  as  statis&al 
data  are  collected  at  Austin  I  shall  forward  to  you. 
Very  respectfully, 

S.  P.  CUNNINGHAM, 
Em^loif4  Bwrmm  Animud  ImMrf 

Dr.  D.  E.  Salmon, 

Chief  of  Bureau  of  Animal  Industry, 

In  connection  with  this  report  Colonel  Conniugham  submitted  tiie 
following  report  of  a  committee  appointed  by  the  Brazos  and  Oolondo 
Cattle  Association : 

Abilbne,  Tex.,  Nwember  10,  IflSi 

Sir  :  As  you  rememhcr,  I,  in  conjunction  with  two  other  members  of  the  Bramnd 
Colorado  Association,  was  appointed  a  committee  to  gather  up  and  present  to  yoatta 
facts  regarding  splenic,  Spanish,  or  so-called  Texas  fever,  as  it  affidoted  the  rugstf 
ranch  cattle  within  the  boundaries  of  this  association,  an  association  that  esteadi 
from  the  Clear  Fork  of  the  Brazos  Eiver  on  the  north  to  the  sontihern  limits  of  (k^ 
man  and  Bunuels  Counties  on  the  south,  from  the  west  line  of  Eastland  ConnfyoatlN 
east  to  Martin  and  Howard  Counties  on  the  west-,  embracing  the  counties  of  StSDheOi 
Shackelford,  Jones,  Fisher,  Scurry,  Mitchell,  Garza,  Borden,  Martin,  Howard,  Miduod, 
Nolan,  part  of  Tom  Green,  Bunuels,  Taylor,  Callahan,  and  Coleman,  and  oovsiiBg  • 
cattle-rauge  belt  of  some  300  miles  east  and  west,  and  200  miles  north  and  south,  vd 
on  which  at  present  400,000  range  cattle  are  run.  The  climate  is  dry,  range  masqidtak 
free  from  post-oak,  water  good,  altitude  averaging  over  1^400  feet.  Cattle  raJsedhsn 
are  very  healthy  and  free  from  giving  off  any  contagi ous  diseases.  At  timss  our  oonntf 
has  been  charged  with  spreading  splenic  fever,  but  this,  when  traced  to  iti  oncn, 
hRs  invariably  shown  the  fever  originated  in  and  vas  propagated  b^  oatUe  wSag 
from  the  coast  country.  Living  and  ranching  near  the  ceuter  of  this  belt  in  JooM 
County  for  near  seven  years,  running  from  Ti.OOO  to  10,000  cattle,  we  have  had  M 
trouble,  and  never  had  our  herd  or  young  cattle  from  it  suspicioned  as  spreading ftvtf 
when  sold  to  Northern  ranges ;  and  our  committee  know  as  well  as  yonrsetf  that  tbi 
Spanish  cattle  in  this  belt,  raised  on  our  ranges,  are  as  free  from  imparting  diaesMof 
any  kind  as  any  cattle  on  the  ranges  of  Montana,  Wyoming,  Nebraska,  or  Daikota.  b 
regard  to  acclimation  of  Northern  cattle  on  our  ranges,  we  acknowledge  the  saddflo 
change  from  a  cold  to  a  sultry  climate  gives  a  slight  att-ack  of  acclimating  fsvernioi- 
lor  in  symptoms  to  splenic  fever,  yet  when  cattle  from  the  North — ^hi^h-gnde  bolli  tf 
full  bloods— are  brought  in  in  winter  and  properly  cared  for  the  loss  is  vefjlSffhttiioi 
exceeding  10  per  cent.  We  and  our  association,  as  you  well  know,  use  high  nide 
Herefords  and  Shorthorn  bulls.  Our  grade  cattle  receive  and  are  liable  to  t^ieiM 
fever  when  brought  in  summer  into  contact  with  coast  cattle.  The  above  coven  li 
near  as  we  can  hunicdly  summarize  the  condition  in  our  ranges.  Anxious  liksyoa^ 
self  to  get  at  the  bottom  facts  of  this  bueiuess,  we  wish  to  uphold  your  hands  in  iMk- 
ing  a  complete,  thorough,  and  impartial  statement  of  the  situation. 
Respectfully  submitted, 

W.  J.  BRYAN. 
Chairman  of  Committee,  for  J.  W,  Nuem  amd  J.  J.  MiOm. 

Hon.  S.  P.  Cunningham, 

Anim<il  Industry  Bureau  of  United  States, 
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The  lines  referred  to  by  Colonel  Cunningham  in  his  report  will  be 
onnd  on  the  accompanying  map,  and  are  numbered  to  correspond  with 
he  numbers  used  by  him. 

It  will  be  observed  that  in  the  report  of  Colonel  Cunningham,  and  in 
hat  of  the  committee  of  the  Brazos  and  Colorado  Association,  the  state- 
aents  in  regard  to  this  disease  are  general  and  apply  to  a  large  district 
►f  country  without  any  definite  detailed  facts  in  support  of  them.  This 
lifl&culty  has  been  encountered  with  many  reports  received  firom  the 
5tate  of  Texas.  Different  organizations  of  stockmen  and  different  indi- 
idiials  have  diflfereut  ideas  as  to  the  location  of  the  infected  district  in 
he  State,  and  these  are  usually  presented  in  general  terms  as  conclu- 
ions  from  their  experience  in  the  country  referred  to.  It  is  evident 
hat  a  definite  line  cannot  be  traced  from  such  information  as  this.  The 
opinions  of  diftbrent  individuals  will  vary,  and  that  of  the  same  indi- 
idual,  from  year  to  year,  according  to  his  experience  at  the  time.  The 
»nly  way  to  draw  a  definite  and  safe  line  of  demarkation  is  to  consider 
he  definite  observations  of  cattlemen  as  to  the  effect  of  moving  cattle 
rom  one  given  pait  of  the  State  or  of  the  country  to  another  given  point. 
>Vhen  a  large  number  of  such  observations  are  collected  then  we  have 
'eliable  data  upon  which  to  found  an  opinion  that  cannot  but  be  in 
iccordance  with  the  facts.  Believing  this  to  be  true,  I  have  taken 
nto  consideration  the  definite  statements  which  have  been  given  in 
nil  above,  and  I  have  drawn  a  line  from  the  Eed  to  the  Bio  Grande 
livers  in  such  a  position  that  I  think  it  may  be  assumed  that  all  the 
lountry  west  and  northwest  of  that  line  is  free  from  any  permanent  in- 
action, and  the  native  cattle  from  it  may  be  safely  taken  to  any  part 
»f  the  country  without  disseminating  the  contagion  of  Southern  fever. 

would  repeat  here  what  has  been  said  in  rega^  to  other  States,  that 
ill  the  country  east  and  southeast  of  this  line  must  not  be  considered 
IS  permanently  infected ;  undoubtedly  there  are  considerable  sections, 
)ossibly  whole  counties,  which  are  free  from  the  contagion  of  this  dis- 
ease, and  from  which  cattle  might  be  safely  taken  to  Northern  States. 

The  counties  most  likely  to  be  uninfected,  I  judge,  from  information 
•eceived  from  the  leading  stockmen  of  Texas,  are  Shackelford,  Calla- 
lan,  Taylor,  Runnels,  Coleman,  Concho,  McCulloch,  San  Saba,  Mason, 
jlano,  Gillespie,  and  perhaps  others  which  are  of  a  more  or  less  moon- 
ainous  character. 

The  line  which  is  drawn  must,  therefore,  be  considered  as  a  prelimi- 
lary  line,  based  upon  such  positive  information  as  we  have  been  able 
o  collect,  and  is  subject  to  revision  and  change  according  to  invest!- 
^tions  which  may  be  made  in  the  future. 

In  case  the  !N^ational  Government  attempts  to  regulate  the  movement 
)f  Texas  cattle  and  raalces  a  distinction  between  the  infected  and  the 
ininfected  portiotis  of  the  State,  I  would  strongly  recommend  that  ex- 
)eriments  be  instituted  to  determine  from  what  counties  east  of  this  pre- 
iminary  line  cattle  may  be  safely  taken  to  uninfected  sections  of  the 
country.  The  quarantine  restrictions  of  Kansas  and  other  Western 
States  considered  all  that  part  of  Texas  south  of  the  thirty-fourth  par- 
allel of  latitude  as  infected  and  the  cattle  from  all  this  part  of  the  State 
IS  liable  to  disseminate  the  disease.  These  regulations  were  doubtless 
t>ased  upon  the  most  authentic  information  Hiat  could  be  obtained  at 
Qie  time,  but  it  seems  very  certain  from  the  facts  given  above  that  such 
%  division  of  the  State  does  great  injustice  to  many  of  the  western 
counties,  and  if  the  preliminary  line  which  I  have  indicated  should  be 
Adopted  cattle  from  a  large  section  of  the  State  would  be  idlowed  to  go 
inywhere  without  restrictions,  and  this  may  be  safely  done,  although 
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nnder  the  regulations  of  the  past  year  they  would  have  been  considend 
infected  cattle.  The  cattle  from  east  of  this  line  might  be  allowed  Id 
^^0  into  other  States  and  Territories  as  usual,  provided  they  are  restrictel 
to  well-defined  trails  and  are  not  allowed  to  go  upon  the  ranges  of  lis- 
ceptible  cattle  until  three  months  have  elapsed  since  they  were  drim 
from  the  infected  country.  During  the  winter  months  there  wooldbe 
no  necessity  for  any  restrictions. 

To  show  the  number  of  Texas  cattle  west  of  this  preliminary  lineihtt 
may  be  allowed  to  move  anywhere  without  restrictions,  I  append  tlie 
following  table,  which  gives  the  cattle  in  those  counties  assess^MlfortlM 
year  18^,  as  compiled  from  the  records  of  the  State  and  certified  to i? 
the  comptroller : 


Aiiilrtiwii 

AniiMtroDg ... 

Ilailey 

Gordon 

Biucoo , 

Cnrson 

Cantro 

(JhiUlrtrts 

(,'ocliifin 

Coll  in;;s  worth 

Cottlo 

C'i-o«by 

Dallnii 

DawMii 

Deuisiuith.... 

DickcD^ 

Donley 

ElPaso 

Fisher 

Floyd 

<raines 

Garza 

Gray 

Halo 

Hall 

HansfoM 

Hardeman.... 

Hartlcv 

Haakeil 

Hemphill 

Hocklev 

Howard 


402 
46. 4U 
70u 
22.201 
None. 
Xone. 
Xouo. 
HI,  140 
None. 
12.554 
:i».  7C7 
59.885 
Norn?. 
None. 
None. 
lOG.  545 
40, 440 
24,  91 U 
0I»,  202 
10,  GOO 
725 
.16,  l.'O 
:j,  275 
6,002 
15,  874 
2.550 
46, 141 
None. 
7.094 
24,  700 
Nono. 
24. 066 


HatohlDSon 

•Toiitt8 

Xeut.. ....« 

KItij; 

Kiinx ., 

Liimb 

Lipicomb 

Lubbock —..., 

Lynn 

Martin 

Moore 

MoUey 

OcMltree 

Oldham 

Parmer 

I'ecoH  (twivthird A) . . . . 

Pottor 

Proaidio 

Haudall 

KobertH 

Scurr>' 

Shurmaii 

Stonewall 

Swisher 

JLCXa\  ••«••■■«••■•■«■•«« 

Tom* Green  (one-half  i. 

Wheeler 

Wilbarger 

Yoakum 


Total 


!.«,» 


As  the  total  number  of  cattle  assessed  in  Texas  for  the  year  1885 
was  6,939,901,  it  will  be  seen  that  nearly  one-fourth  of  these  are  in  tbe 
district  west  of  the  preliminary  line  referred  to  above. 


THE  GAPE  DISEASE  OF  FOWLS. 

In  the  first  aiiinml  report  of  this  Bureau  a  complete  translation  vtf 
y:iven  of  M.  Megiiin-s  paper  on  the  ayngamns  irachealis  and  the  diMttfl 
which  it  causes.  After  the  publication  of  that  report  Dr.  H.  D.  Walkffi 
of  Franklinville,  X.  Y.,  called  our  attention  to  the  fact  that  he  had  been 
making  some  iiivestipitions  of  this  subject  whicli  had  1^  him  to  odd- 
elusions  that  would  very  greatly  modify  the  generally  accepted  Tiews 
as  to  the  manner  in  wliich  the  parasite  gains  access  t^  the  body  of  the 
host,  and  also  in  regnrd  to  measures  of  prevention.  To  obtaiu  addi- 
tional light  upon  this  im])()i  taiit  question  Dr.  Walker  was  employed  to 
repeat  his  experiments,  to  furnish  material  with  which  control  eif^ 
'^nents  might  be  made  in  the  laboratory  of  this  Bureau,  and  to  W* 


UTHRHN    rATTLK    FEVErI 

Liiifuiilii.i.-ai  bypitKrnt  inJormaaon. 

Lirir.\"J    ixt^S^fal  by Guuiirtg/uun 
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*te  set  of  his  microscopical  preparations  for  study.  We 
)ace  to  give  tlio  more  important  parts  of  this  work.  Dr. 
eving  that  the  embryo  of  this  parasite  has  an  intermediate 
invertebrate,  living  on  the  infected  grounds,  came  to  the 
lat  the  earth-worm  must  be  the  animal  in  question.  His 
are  quoted  in  the  followiug  pages : 

—On  September  29, 1883,  at  8.30  a.  m.,  a  chick  about  one  week  old  was 
orms  from  tlio  bare  spot  of  ground  by  the  side  of  the  coop  where  the 
gapes.    The  worms  were  carefully  washed  in  water  to  remove  all  the 

0  tlk>n),  which  might  contain  the  eggs  or  embryos  of  Bifngamus,  On 
30  a.  m.,  six  days  and  twenty-three  hours  after  the  feeding,  I  observed 
oms  of  the  gapes.  On  October  7,  at  10.30  a.  m.,  eight  days  and  two 
ling  tke  chick,  and  twenty-seven  hours  after  the  first  symptoms  of  the 

1  it  and  found  twenty-six  gape-worms. 

—On  OctoberO,  at8:i.  m.,  another  chick  a  little  overtwo  weeks  oldjWas 
s-orms  from  the  same  place,  with  like  precaulions.  At  the  same  time  of 
h,  it  was  fed  six  worms.  On  the  11th,  I'ith,  13th,  14th  and  15th,  it  was 
laily.  At  the  siime  time  from  the  first  feeding,  a  little  less  than  seven 
!  gapes.     It  was  killed  in  eight  days,  and  twelve  gape- worms  found,  all 

—  Commencing  on  November  13,  three  chicks,  two  days  old,  were  fed 
)m  my  gardon,  eight,  nine,  and  ten  days,  respectively.  No  symptoms 
TO  produced,  but  to  determine  positively,  the  one  fed  nine  days  was 
Bjape-worms  found.  This  experiment  shows  that  all  earth-worms  do 
!  embryos  of  syngamuH.  To  confirm  this,  earth-worms  from  the  same 
I  repeatedly  examined  with  the  microscope. 

—Two  maluro  syngami  were  broken  in  pieces  so  as  to  free  the  eggs. 

lilaced  on  the  surface  of  a  dish  filled  with  dirt,  well  nicistened  with 
wo  weeks,  souu)  earth-worms  were  placed  in  this  dish  and  allowed  to 
ays.     Three  of  these  were  fed  to  a  chick,  which  was  carefully  watched 

No  symptoms  of  gapes  were  discovered.  Evidently  the  embryos  had 
cess  to  the  earth-worms  in  sufiicieut  numbers  to  produce  the  disease 

and  yy. — Ou  December  13,  two  chicks,  four  weeks  and  four  days  old, 
X  earth-worms,  from  the  infected  spot,  with  the  same  precautions  as 
15th,  IGtIi,  and  17th,  the  feeding  of  six  worms  was  repeated,  making 
each  chick.  Ou  December  '20,  about  seven  days  as  before,  thev  had 
)ms  of  the  gapes.  One  was  killed  and  twenty-two  nyngami  found. 
I,  eleven  days  from  the  feeding,  the  other  w;i8  killed  and  sixteen  found. 
B  united  and  in  the  trachea.  None  were  found  in  the  lungs,  but  it  is 
ere  there,  and  want  of  experience  in  the  search  prevented  their  dis- 

8,  and  9. — On  April  21,  1884,  fed  three  chicks  two  days  old,  each  Hye 
}  same  place  where  the  others  were  obtained.  Repeated  the  feeding 
24,  2."),  20,  and  27.  On  April  28,  about  seven  days  from  the  first  feed- 
gapes.  One  was  killed  and  syngami  found  in  the  trachea,  also  three 
er  ])art  of  the.  left  lung,  and  one  pair  in  the  lower  part  of  the  right 
!d  to  feed  tlie  two  remaining  chicks  earth-worms,  until  May  5,  jiist 
the  lirst  feeding,  when  one  was  killed  and  the  lower  part  of  the  trachea 
with  syngami.  One  of  these  measured  seventh-eighths  of  an  inch 
two  or  three  others  three-fourths  of  an  inch.  They  contained  fully 
as  did  also  the  excretions  of  the  chick  just  before  it  was  killed.  This 
embryo  of  syngamus  in  the  earth-worms  is  developed  to  maturity  in 
the  time  it  obtains  entrance  to  the  chick. 

. — On  July  U\  fed  a  chick  ten  earth-worms,  and  repeated  the  feeding 
ve  days.  The  "^apes  observed  on  the  seventh  day  as  usual.  On  July 
til  the  first  feedin;;:,  1  killed  this  chiek  and  found  a  large  number  of 
raehea,  and  also  the  embryos  in  ditl'erent  stages  of  growth  in  the 

—  In  onkr  to  sco  if  Dr.  Mej^nin's  theory  was  correct,  that  the  eggs 
v'ithin  tin;  fowl,  I  f(>d  a  ehiek,  about  three  weeks  old,  on  July  21),  three 
containing  many  thousands  of  eggs.  This  chick  was  carefully  watched 
nd  no  syni})t()uis  of  gapes  observed. 

— Three  young  robins  {Tardus  7nl<7ra/onou8)  in  the  nest,  fed  several 
v^orms  each  daily  for  twelve  days.  These  earth-worms  were  taken 
lace  as  those  fed  the  chittks.  No  well-marked  symptoms  of  the  gapes 
Two  of  them  were  killed  and  three  or  four  gape-worms  found  in  the 
,    A  number  were  also  found  in  process  of  development  in  the  longs. 
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Tliese  birdn  live  almost  entirely  on  earth-worms  dnrine  a  part  of  the  yeir,  ind  I 
wished  to  know  whether  they  would  serve  as  a  host  for  the  parasite,  and  thus  be  is- 
strunicuta]  in  8])reuding  the  disease.  The  trachea  of  robina  differs  from  that  of  poll- 
try  in  itei  size  and  anatomical  strnctare,  especially  at  its  lower  part,  where  the Ut 
ring  dilates  and  forms  a  second  larynx.  Syngami  generally  oolleot  from  the  lonr 
part  of  the  trachea  to  its  middle,  and  the  gapes  is  simply  the  effort  of  the  bird  to  ob- 
tain more  air  through  this  passage,  which  is  obstructed  by  these  worms.  It  ii  evi- 
dent, therefore,  that  birds  which  have  a  larger  trachea  would  harbor  a  greater nni- 
ber  of  ayitgami  without  sutleriug  from  the  gapes.  We  see  this  is  the  case  id  chieb 
after  they  are  several  weeks  old,  for  syngami  can  often  be  seen  in  their  windpipei  tf 
opening  their  mouths  and  straightening  out  their  necks.  Several  worms  can  thulR 
seen  in  large  chicks  with  very  little  emoarrassment  to  respiration.  It  is  also  not  la- 
probable  that  although  the  (imbryos  may  penetrate  the  OBSophagns,  pass  to  the  luDfi, 
and  thence  to  the  trachea,  the  greater  part  may  be  coughed  up  and  swallowed  befSic 
they  are  able  to  obtain  a  hold  on  its  mucous  membrane.  We  ki^ow  from  an  exanoM- 
tion  of  chicks  that  very  many  of  them  are  thrown  off  in  this  way. 

Experiinent  14. — On  July  4,  at  5  p.  m.,  fed  a  chick  about  four  weeks  old  alaigenu* 
ber  of  syngami  iuat  hatched,  by  turning  the  water  containing  them  down  its  thrtrt. 
On  July  11,  at  7  p.  m.,  this  chick  commenced  to  have  the  cough  or  sneeze  chaneter- 
istic  of' the  gapes.  July  1*2  coughs  much  more.  On  July  13,  at  9  a.  m.,  eight  d^i 
and  Hixteen  hours  after  the  feeding,  I  killed  the  chick  and  found  one  single  nd 
twenty-nine  pairs  of  syngami. 

Experiment  15.— On  August  14,  at  7  p.  m.,  fed  a  youn^  robin  just  from  the  nMti 
large  number  of  embryo  syngami,  hatched  in  water,  as  in  the  preceding  eiyerimeat 
lb  was  kept  in  a  cage,  hanging  under  a  tree,  and  fed  by  the  old  bird.  ▲ogmtS 
(morning),  robin  has  some  symptoms  of  the  gapes,  such  as  rapid  breathing,  anoe* 
casiouai  ga]>e  and  shake  of  the  head,  and  is  inclined  to  sit  on  its  peroh  iosteadof 
standing  up  as  usual.  August  23,  breathes  more  rapidly  and  is  evidentiy  (^aite 
sick.  August  26,  continues  to  grow  weaker  and  breathes  more  rapidly,  and  at  tuM 
gapes,  but  the  gaping  is  not  as  prominent  a  symptom  as  in  the  case  of  ehioka  Oi 
the  morning  of  the  20th  the  robin  died,  the  mteenth  day  firom  the  feeding.  Onei- 
amination  three  fair-sized  syngami  were  found  in  the  trachea^  but  not  enonghtofiU 
it  up,  so  as  to  produce  much  gaping. 

Earth-worms  from  infected  localities  were  sent  to  us  by  Dr.  Walker, 
ill  order  that  we  might  confirm  his  results: 

May  25. — ^Three  chicks  were  fed  with  8  worms  each.  One  was  kiUed  Jane  4.  Ko 
evidence  of  syngauir^  in  the  entire  trachea.  Near  the  pharynx  a  few  blood  extriTB- 
Mations  on  thtMesophageal  mucous  membrane  attracted  our  attention.  When  cue* 
fully  examined  several  small  nematode  worms  were  found  in  the  snbmnoons  time, 
HUed  with  ova.  They  were  not  coiled  up  but  lying  in  a  wavy  line.  Whether  thflK 
parasites  were  introduced  with  the  earth-worms  is  a  matter  of  coi^eotnre.  JnneiS; 
the  two  remaining  chicks  were  set  free. 

July  1. — Two  chicks  were  fed  for  two  days  until  one  had  eaten  sixteen,  the  othv 
eight  worms.  July  7,  two  were  fed  until  each  had  consumed  twelve  worms.  Jnlj 
ri4,  symptoms  i)ointing  to  gapes  were  observed  in  two  of  these  four  chicks.  One  WM 
killed  July  28,  and  throe  ])airs  of  adult  syngames  found  in  the  trachea.  The  otkff 
gaped  occasionally,  but  grew  very  fast.  It  was  killed  August  6,  and  one  pair  of  luge 
syngames  found  attached  to  the  trachea. 

This  pair  was  torn  to  pieces  on  the  following  day,  and  the  mass,  in 
which  were  large  numbers  of  eggs,  kept  in  distilled  water,  (hi  -A^ngirt 
17  the  embryos  could  be  observed  moving  about  in  the  shell.  Two 
(lays  later  many  had  left  the  shell.  Thus  a  period  of  thirteen  daya, 
with  an  average  temperature  of  80o  F.,  was  sufficient  for  their  develop- 
ment. When  placed  in  distilled  water  August  G,  the  stage  of  segmisn- 
tation  was  not  yet  passed.  Megnin  mentions  twenty-eight  to  thirjj' 
(lays  as  the  time  required  for  development  at  a  temperature  of  68®  to 77° 
F."  The  temperature  of  our  laboratory  ranged  from  76^  F.  daring  the 
day  to  880  F.  at  night. 

On  August  19,  three  chicks,  one  three  days  old,  and  two  overawcek 
old,  were  fed  with  these  embryos  and  ripe  ova.  They  were  sospendod 
n  water  and  injected  down  the  (I'sophagus  with  the  aid  of  a  pipette, 
^ach  bird  receivin<r  about  lifty  individuals. 

The  youuger  chicks  died  on  the  1st,  3rd,  and  6th  of  Septem^JJ* 
'"8uecti'«'ely     Tn  thp  lasl   ^nly  one  pair  of  syngames  waa  found.  0* 
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two  older  chicks,  one  died  September  8,  without  any  worms  in  the 
ehea ;  the  other  was  killed  September  16,  no  worms  found. 
?hus  our  success  was  only  partial,  both  in  feeding  earth-worms  and 
bryo  of  syngames,  while  Dr.  Walker  obtained  very  positive  results 
h  both  mo<les  of  infection. 

Che  foregoing  experiments  show  that  earthworms  of  infected  places 
contain  the  embryo.  They  also  show  that  the  earth-worm  is  not  a 
sessary  host,  and  therefore  Megnin's  views  as  given  in  the  preceding 
►ort  remain  still  in  full  force.  The  embryo  is  without  doubt  present 
the  earth-worm  for  the  same  reason  that  particles  of  earth,  leaves, 
,,  are  present.     The  earth-worm  in  boring  into  the  soil  must  fre- 

itly  swallow  the  earth  that  lies  in  its  way,  as  pointed  out  by  Dar- 
1,  That  ova  of  syn games  should  be  swallowed  in  this  way  is  quite 
:ural ;  and  the  embryos  may  even  be  used  as  food,  and  in  that  case 
led  before  they  leave  the  alimentary  canal  of  the  earth-worm.  So 
tt  the  question  whether  earth-worms  are  really  injurious  to  farmers 
eating  ova  or  embryos  of  syngames  can  hardly  be  decided  in  the 
rmative  from  these  experiments.  To  Dr.  Walker,  however,  belongs 
>  credit  of  having  pointed  out  the  interesting  fact  that  earth-worms 
infected  grounds  may  produce  the  disease  in  chicks  which  feed  upon 
tm. 

3r.  Walker  examined  the  alimentary  canal  of  infected  earth-worms 
efuUy  and  found  therein  parasites  which  he  believes  were  the  em- 
os  of  Syngamus  trachealis.  We  examined  a  number  of  worms  sent 
him  very  carefully,  but  failed  to  demonstrate  the  presence  of  any 
bryo  smaller  than  the  nematodes,  which  were  quite  uniformly  present 
:he  body  cavity  and  inhabit  the  segmental  organs.  These  measured 
)ut  .5°^  (.02  inch)  in  length.  Dr.  Walker  gives  the  length  of  the 
ftller  embryo  as  .0118  inch.  A  certain  gregarina  {G.  agilis  t)  was  also 
q[uently  observed. 

)r.  Walker  also  tried  artificial  culture  of  the  embryos  which  he  ob- 
aed  from  the  alimentary  canal  of  the  earth-worm.  For  this  purpose 
used  blood  serum,  into  which  they  were  placed  and  then  kept  in  an 
ubator.  The  blood  serum  was  changed  every  day.  Some  worms 
d  within  two  days;  others  lived  for  five  or  six  days,  during  which 
iod  he  observed  some  to  molt.  The  rapidity  with  which  blood  serum 
jomposes  at  a  high  temperature,  the  toxic  effects  of  the  products  of 
^refaction,  and  the  poverty  in  respirable  oxygen  of  this  medium  make 
h  experiments  difficult  of  execution  and  uncertain  in  results. 
)r.  Walker  suggests  that  the  earth-worms  of  infected  poultry-yards 
destroyed.  To  do  this  the  ground  is  to  be  covered  with  lime,  salt, 
ashes,  of  which  substances  he  prefers  the  salt. 

Ls  to  the  possibility  or  desirability  of  exterminating  the  earth-worms 
ai  poultry  yards  where  gapes  exist  among  the  fowls,  the  experiments 
de  are  neither  sufficiently  numerous  nor  so  definite  in  their  results  as 
idmit  of  a  satisfactory  conclusion.  That  chicks  may  contract  gapes 
feeding  upon  earth-worms  that  contain  the  embryos  of  Syngamus  is 
Qonstrated,  but  it  has  also  been  demonstrated  that  this  is  not  the  only 
y  by  which  this  parasite  gains  entrance  into  the  body  of  the  chick, 
destroy  earth-worms  Dr.  Walker  recommends  saturating  the  earth 
>oultry-yard8  with  a  solution  containing  1  or  2  pounds  of  salt  to  a 
ion  of  water.  All  interested  in  this  subject  should  carefully  read,  in 
M    aection  with  the  present  remarks,  the  details  of  the  measures  of  pre- 

lon  suggested  by  M.  Megnin  (First  Annual  Report  of  the  Bureau 
A.II       [  Industry,  pp.  292-295);  and  in  case  of  failure  to  arrest  the 
e  oy  these  measures,  an  attempt  may  be  made  to  destroy  the 
vi'orms  according  to  the  recommendations  of  Dr.  Walker. 
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VERMINOUS  BRONCHITIS  IN  CALVES  AND  LAMBS,  AND  ITS 
TREATMENT  BY  TRACHEAL  INJECTIONS. 

The  occasional  appearance  of  the  disease  known  as  lung- worm  dis- 
ease in  cattle  and  Rlieep,  also  called  verminous  bronchitis,  the  husk,  hoose, 
parasitic  bronchitis,  phthisis  pulmonalis  verminalis,  i-euders  it  impor- 
tant to  put  togetlier  whatever  facts  are  known  at  present  concerainirthe 
nature,  cause,  and  treatment  of  the  disease.  The  primary  seat  of  tlie 
atit'ection  being  the  lungs,  the  disease  might,  on  superficial  examinatioD, 
be  confounded  with  the  far  more  dangerous  disease  of  pleuro-pneamonia, 
unless  the  symptoms  and  the  means  of  diagnosis  during  life,  aswellas 
the  appearance  presented  by  the  lungs  on  2>ost  mortem  examinatioD.  be 
carefully  noted.  The  life  history  of  the  parasites  that  are  the  causeof  tbe 
disease  is  not  yet  fully  known,  although  upou  it  depends  the  most  im- 
portant kind  of  treatment — that  of  prevention.  The  following  paga 
contain  the  most  advanced  views,  and  it  is  to  bo  hoped  that  the  near 
future  will  convert  these  views  into  absolute  facts  upon  which  an- 
tional  prophylaxis  may  be  based.  The  disease  attacking  sheep  and 
goats  is  due  to  a  nematode  worm,  SirongyluB  filar ia  ;  the  parasite  at- 
tacking calves,  iStroiKji/ht.s  micrunis,  also  found  in  the  hoi'se  auda8a,is 
closely  related  to  the  former.  A  third  form,  common  in  swine,  SirandU' 
lu8 paradoxus,  doQH  not  appear  to  cause  any  serious  disturbances  in  swine. 
In  an  apparently  healthy,  fat  pig,  which  was  killed  at  the  experimental 
station  last  year  for  another  purpose,  plugs  of  these  worms  were  found 
in  the  smaller  bronchi,  enveloped  in  mucus.  In  a  sevei*e  case  of  awioe 
plague,  these  same  worms  were  found  in  the  lungs  plugging  some  of  the 
smaller  tubes.  The  lungs  themselves  were  not  hepatized,  however,  as  is 
frequently  the  case  in  swine  plague,  the  lesions  being  limited  mainly  to 
the  large  intestine.  Recently  this  parasite  was  found  bj'  A.  Eoch  {Dk 
Nematoden  dcr  Schajiunffc,  1883)  to  infest  in  large  numbers  the  bronchi 
of  sheep  in  an  epidemic  of  verminous  bronchitis.  The  same  observer 
also  describes  another  xmrasite  found  in  the  lungs  of  sheep,  the  pres- 
ence of  which  was  characterized  by  nodular  elevations  on  the  surfiue 
of  the  lungs  containing  large  numbers  of  hair-like  worms  {Pseudaliut 
ovis  pulmonalis). 

The  disease  depends,  according  to  most  authorities  upon  the  relative 
humidity  of  the  soil,  and  is  therefore  most  prevalent  in  low-lying, 
swampy  pastures  containing  ])()ols  of  stagnant  water.  Years  of  abun- 
dant rains  are  said  to  favor  the  outbreak  of  the  disease  for  the  same 
reason.  Epizootics  have,  however,  been  observed  in  elevated  regions, 
and  in  England  it  is  asserted  that  hill  farms  suiier  most  from  ravages 
of  Strongi/his  filaria,  the  lung-worm  of  sheep.  Davaine,  eliminating  the 
influence  of  liioisUire  entirely,  states  that  the  only  constant  featnies 
of  the  disease  are  age  and  season.  It  is  probJible  that  outbreaks  io 
elevated  regions  are  exceptional  and  due  to  special  causes.  Young  ani- 
mals, calves  from  twelve  to  iifteen  months  old,  and  lambs,  are  most 
])rone  to  sulfer,  yet  cas(»s  have  occurred  in  which  adult  animalBhave 
been  attacked.  Koll  reports  the  disease  in  a  cow  eight  years  old.  It 
is  common  during  late  summer  and  earl}'  autumn,  although  not  limited 
to  this  period. 

SY3IPT0MS. 

The  disease  symptoms  are  much  alike  in  lambs  and  calves,  both  being 
due  to  mechanical  obstruction  of  the  smaller  air-passages.  They  begio 
^^  appear  in  lambs  and  yearlings,  when  driven  to  pasture  inspring  tt^ 
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in  the  form  of  a  severe  bronchial  catarrh.  There  is  difficulty  iu 
thing  and  a  severe  gasping,  spasmodic  cough.  The  cough  gener- 
comes  on  when  the  herd  is  driven  to  pasture.  During  the  parox- 
3,  masses  of  mucus  are  occasionally  discharged,  with  great  effort, 
jh  contain  eggs,  embryos,  and  adult  forms  of  thQ  parasite.  With 
ease  in  the  intensity  of  these  symptoms,  emaciation  goes  on  in  spite 
ontinued  appetite.  An<nemia  appears  characterized  oy  a  paleness  of 
:in  and  mucous  membranes,  the  abdomen  becomes  enlarged,  the 
\  €ome  dim ;  in  sheep  the  wool  comes  away.  Swelling  may  ap- 
:  under  the  abdomen,  at  the  joints,  and  under  the  jaws.  Death  from 
debility  finally  terminates  the  gradual  loss  of  vital  powers, 
leiimes  the  general  plugging  up  of  the  smaller  bronchi  may  bring 
at  suffocation  during  a  paroxysm  of  coughing.  The  disease  in 
bs,  which  is  apt  to  be  more  severe  in  fall,  may  disappear  in  the  spring 
nilder  cases.  A  French  observer  reports  in  an  outbreak  in  calves 
presence  of  a  painful  cough,  coming  on  in  veritable  paroxysms,  far 
e  violent  than  in  simple  bronchitis,  and  frequently  leading  to  suffo- 
on.  Respiration  is  increased  in  frequency,  the  conjunctiva  in- 
ed,  the  head  extended  on  the  neck,  the  mouth  opened  widely,  and  the 
^e  i)rotruded  to  obtain  air.  The  discharges  from  nose  and  mouth 
bain  parasites. 

he  disease  may  last  from  two  to  four  months  and  the  prognosis  is 
ally  bad.  Cases  of  suspected  verminous  bronchitis  which  die  within 
w  days  after  the  first  appearance  of  symptoms  ought  to  arouse  sus- 
on  and  direct  attention  to  a  careful  examination  of  the  lungs  and 
y  generally  immediately  after  death. 

he  above  brief  description  of  symptoms  evidently  refers  to  severe 
IS.  The  intensity  of  the  disease  is  proportional  to  the  number  of 
isities  which  have  found  lodgment  in  the  lungs.  In  this  disease, 
efore,  all  grades  of  severity  may  be  met  with  and  many  of  the 
ptoms  above  enumerated  may  be  entirely  absent. 

DIAGNOSIS. 

I  connection  with  a  careful  examination  of  the  symptoms  it  is  of  im- 
^nce  to  examine  with  a  lens,  or  the  naked  eye  if  a  lens  be  not  at 
d,  the  mucus  discharged  from  nose  and  mouth.  The  adult  worms 
appear  as  small,  white,  interlaced  filaments,  like  shreds  of  lint  or 
te  hair.  Placed  in  tepid  water,  these  often  execute  vermicular  move- 
its.  The  adult  forms,  especially  the  females  crowded  with  eggs, 
ear  like  masses  of  coarse,  white  linen  thread. 

POST  MORTEM  APPEARANCES. 

1  an  examination  of  the  body  of  lambs  and  calves  which  have  sue- 

ibed  to  the  disease  there  will  be  found,  besides  absence  of  fat,  effusion 

Brum  into  the  pericardial,  thoracic,  and  peritoneal  cavities,  the  usual 

X)niitant  of  great  debility.    The  lungs  are  pale  red,  often  nodular 

adherent  to  the  chest- wall.    In  places  the  lung  tissue  is  solidified 

sinks  in  water.    The  mucous  membrane  of  the  bronchi  is  inflamed 

thickened  in  patches ;  sometimes  there  are  blood  extravasations  and 

tions.    The  bronchi  are  often  enlarged  or  saccular.    The  parasites 

ves  are  found  in  the  trachea  and  bronchi,  often  rolled  up  into 

which  occupy  the  recesses  or  sacs  above  mentioned,  or  plug  up 

sly  the  smaller  divisions  of  the  bronchi.    In  the  larger  divisions 
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elevations  or  swellings  are  sometimes  met  with  made  ap  of  nests  (tf 
strongyli. 

In  the  case  of  a  cow  which  had  suffered  for  months,  and  finally  died 
from  suffocation,  Anacker,  quoted  by  ZUrn  (Die  Schmarotzer^  &e^  pi 
274),  describes  the  lungs  as  follows : 

Bronchi  filled  with  bandies  of  worms  enveloped  in  a  viscid,  bloody  mncns.  The 
mucous  membrane  presented  tbe  appearance  of  a  catarrhal  inflammation.  It  via 
ninch  reddened  and  studded  with  hemorrhu^ic  points  and  patches.  LuDgB  oedeiB*- 
tous.  Much  serum  flowed  on  cutting  into  tliem.  Some  lobnlea  were  inflated  and 
slightly  inflamed.  Most  were  liepatized  or  solidified  and  surrounded  by  stripsof  time 
infiltrated  with  serum,  so  that  they  represented  small  oblong  fields  in  which  tlie 
alveoli,  filled  with  pus,  were  recognizable  as  small  gray  nodales  projecting  iligMj 
above  the  cut  surface.    The  thorax  and  pericardium  contained  much  senun. 

Several  calves  affected  with  lung-worms  were  received  at  the  experi- 
mental station  October  21 .  One  of  them  was  killed  for  examination 
October  2G.  During  its  stay  at  the  station  there  were  no  marked  indi- 
cations of  pulmonary  disease,  excepting  a  cough,  which  slowly  decieised 
in  severity.  There  was  no  discharge  from  the  nose,  no  difficulty  in 
breathing.  Physical  examination  revealed  local  loss  of  resonanoe  ind 
increased  crepitation. 

The  lungs  (Plates  III,  lY)  had  a  normal  appearance  with  the  esoep- 
tion  of  some  irregular  patches  of  a  dark-red  color,  more  numerouB  poi^ 
teriorly  where  the  pleura  was  also  much  clouded.  On  removing  then 
irom  tiie  thorax  no  adhesions  could  be  detected.  The  posterior  half  of 
both  lungs,  however,  was  found  doughy,  not  fully  collapsed.  Laign 
masses  of  liepatized  tissue  were  wedged  in  and  bounded  by  normal  til- 
sue.  The  solidified  portions  were  of  a  deep-red  flesh  color,  witii  pater 
points  scattered  through  it,  representing  the  finest  bronohioles.  Iiu> 
tissue  sank  immediately  when  placed  in  water.  There  was  no  hyper- 
trophy of  the  interlobular  connective  tissue.  On  slitting  open  tha 
smaller  bronchi  bundles  of  adult  worms  were  seen,  almost  filling  up  the 
lumen  of  the  tubes.  The  worms  were  arranged  parallel  with  one  an- 
other, a  few  projecting  from  the  opening  of  each  smaller  bronohnsinto 
the  larger  tube.  (Plate  lY,  Fig.  2.)  The  mucous  membrane  of  these 
tubes  was  pale  and  covered  with  a  very  slight  amount  of  mucus. 

Portions  of  the  lung  were  placed  in  the  refrigerator  over  night  and 
examined  on  the  following  day,  when  the  cut  ends  of  the  bronchi  wen 
found  crowded  with  worms  partly  extruded.  It  was  thought  tiiot  tbe 
absence  of  respiration  induced  an  outward  mignition  of  the  worms  and 
might  explain  the  crowed  condition  of  the  larger  bronchi  Of  all  the 
worms  examined  the  caudal  extremity  was  turned  towards  the  tracheii 
however. 

Scrapings  from  the  mucous  membrane  of  the  bronchi  and  firom  the 
cut  sud*ace  of  the  hepatized  regions  contained  ova  and  active  embiyoB. 
The  embryos  within  the  ova  moved  at  intervals,  proving  that  they  weie 
nearly  ])repared  to  leave  the  shell.  The  bronchi  containing  the  para- 
sites were  quite  uniformly  surrounded  with  hepatized  tissue.  The 
bronchi  penetrating  healthy  lobes  were  found  empty. 

In  the  disease  of  lambs  recently  minutely  described  by  A.  Eooh  (bft 
cit)  the  surface  of  the  lungs  is  studded  with  ten  to  thirty  yeUowieh 
nodular  elevations  varying  from  the  size  of  a  lentil  to  that  of  a  irabwt 
and  elastic  to  the  touch.  Smaller  nodules  about  the  size  of  a  hemp-eeed 
usually  accompany  the  others,  but  are  situated  near  tbe  borden  of  the 
lungs.  On  section  these  nodules  are  observed  to  represent  modified  air 
jells  lilled  with  a  milky  tiuid,  and  containing  small,  hair-like,  interincini) 
)  I a.me"  tous  worins  scarcely  distinguishable  with  the  nakied  eg^   Uidv 
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liscroscope  large  numbers  of  eggs  and  living  embryos  are  also 
1.  These  nodular  elevations  have  been  described  by  other  antbors 
►nnection  with  various  forms  of  verminous  bronchitis,  but  it  now 
s  probable  that  they  are  produced  by  but  one  kind  of  parasite 
ialius  ovis  puhnonalis), 

DESCRIPTION  OF  THE  PARASITES.  * 

le  lung- worm  of  cattle  is  described  by  Schneider  {Monographie  der 
atoden)  as  follows : 

yngyluB  mioruniSy  Mehlie. — Male,  So"*""  (1.4  inches);  female,  60«^"»  (2.4  inches) 
h  round,  without noticeahle  papillsB ;  cuticle  smooth;  vulva  18"™"*  (.7  inch)  from 
il  extremity.  Viviparous.  Bursa  small,  round.  Posterior  rays  three  notches  of 
tremity  of  the  common  trunk.  Middle  rays  single.  Anterior  rays  separate. 
LtA  diort  and  strong,  colored  deep  brown. 

number  of  lung- worms  received  recently  at  the  laboratory  from  the 
were  measured  and  of  three  of  the  adult  males  the  dimensions  were 
•,  60™™,  and  63™™,  respectively.  This  would  make  the  average 
th  at  least  45™™  (1.8  inches).  Two  adult  females  measured  66™™  and 
»,  respectively.  The  width  of  the  body  in  both  sexes  was  from  .4™™ 
™"  (.015  to  .02  inch) ;  the  ova  within  the  uterus,  and  containing  ma- 
i  embryos,  were  .08™™  long  and  .06™™  wide.  (For  drawings  made 
I  these  specimens,  see  Plate  V,  with  description.) 
le  strongyli  removed  from  the  lungs  of  the  calf  at  the  experimental 
on  were  found  somewhat  shorter.  Of  ten  males  the  average  length 
about  37™™  (1.5  inches) ;  ten  females  averaged  about  47*"™  in  length, 
[most  2  inches.  The  embryos  of  the  lungs  measured  about  .3™™  in 
th  (about  .012  inch)  and  .018™™  (.0007  inch)  in  thickness.  Those 
bed  from  ripe  ova  a  day  later  were  of  the  same  dimensions.  The 
were  about  .05™™  (.002  inch)  wide  and  .09™™  (.0036  inch)  long.*  The 
t  worms  within  the  bronchi  were  kept  for  at  least  forty-eight  hours 
le  refrigerator  at  a  temperature  of  50o  to  55^  F.,  and  very  few  mani- 
kI  any  movements.  After  a  few  hours'  sojourn  in  a  normal  salt  so- 
►n  in  the  incubator  at  a  temperature  of  98°  to  100°  F.,  most  of  them 
bited  very  active  movements.  A  large  number  of  ripe  ova  were 
ed  in  temperatures  of  about  50^,  65^,  and  75^  F.,  respectively;  within 
ity-four  hours  very  few  of  the  embryos  of  the  first  lot  had  left  the 
I,  while  a  large  number  were  found  hatched  and  lively  in  the  third 

le  most  common  lung'-worm  of  sheep  is  described  by  the  same  author 
)llow8  : 

ongylusfilaria,  R.— Male  25™™  (1  inch).  Female  70™™  (2.75  inches).  Month  round, 
rounded,  without  noticeable  papillae.  Cuticle  with  numerous  longitudinal 
is.  Vulva  30™™  (1.2  inches)  from  the  caudal  extremity.  Ovaries  symmetricaUy 
ted,  anteriorly  and  posteriorly.  Uterus  filled  with  free  embryos.  Bursa  long. 
d  dorsal  rays,  also  shallow  notches.  Ventral  rays  separated.  Spicula  short  and 
thick,  dark  brown.    (Plate  VI,  Figs.  5  and  6.) 

lese  two  species  are  very  closely  related,  but  are  definitely  distin- 

hable  by  the  different  situation  of  the  vulva,  and  the  absence  of  all 

Dular  ridges  in  the  former. 

(Esophagus  of  Strongylus  filaria  is  about  1.5™™  (.06  inch)  long,  with 
»-like  enlargement  at  it«  junction  with  intestine  into  which  ite  bell- 
l  terminal  portion  projects.    The  intestine  extends  as  a  brownish 

J  dirough  the  entire  body.    The  vulva  shows  as  two  projecting  lips. 

disorepancy  in  length  between  this  and  the  other  lot  of  ova  is  explained  when 
ider  that  the  former  were  measured  fresh. 
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Very  characteristic  are  the  two  hollow,  dark  spicula,  aboat  J^  (.02 
iuch)  long ;  eggs,  oval,  .1'"'"  (.004  inch)  long,  .06  »"  (.024  iDch)  hroid. 
Embryos  .5'">»»  (.02  inch)  long,  and  .02'"'"  (.0008  inch)  in  diameter.  M 
slender,  slightly  carved,  pointed.  The  head  has  a  characteristic  cnp- 
ular  projection. 

The  lunff-worm,  found  frequently  in  pigs  without  causing  macli dam- 
age, but  also  in  sheep,  where  it  is  said  to  cause  at  times  severe  brm- 
chitis,  deserves  on  this  account  a  passing  notice.  It  is  briefly  described 
as  follows  (loc.  cit.) : 

Strongylus  paradoxus,  Meblis.— Male  20""»  (.79  inch).  Female  .30™"  to  35""(li 
incheH)  to  1.2^  inch).  Month  Borrounded  by  nix.  lobes.  The  two  lateral  onMlAM. 
Vulva  near  anus  projecting;  surrounded  by  a  vesicle  or  bl adder-like  body,  riiibttto 
the  naked  oyo.  Caudal  eiHi  of  male,  at  the  base  of  bursa,  cnrved  toward  the  TMrtni 
aspect.  Bursa  with  numerous  folds;  it  cannot  be  spread  without  tearing,  heoeeii 
description  possible.     (Plate  VI,  Figs.  1  and  2.) 

The  male  is  provided  with  two  very  long  spicula,  measuring  2.5^  (.1 
inch)  outside  of  the  body.  They  are  hollow,  tubular,  and  neatly  mariwl 
with  transverse  bands. 

The  hair-worm  (Plate  VI,  Figs.  3  and  4)  which  produces  the  tubei 
nodules  on  the  surface  of  the  lungs  in  sheep  (Psetidalius  oris  pu 
mav  be  briefly  described  as  cylindrical  in  shape,  20""»  to  30™"»  (Av  w 
1.2'incli)  long,  .05"'"^  to  .07'""'  (.002  iuch  to  .0028  inch)  thick,  thei 
being  longer  than  the  male.  Tlie  caudal  portion  of  the  body  oi  w 
male  is  wound  up  in  close  spirals ;  that  of  the  female  is  wavy.  Mouth 
corolla-shaped,  with  four  membranous  lips.  It  contains  a  boriug  appi- 
ratus  resembling  a  iir  cone.  The  caudal  end  of  the  male  is  cleft  andpiO' 
vided  with  two  etjual,  arched,  dark -brown  spicules.  The  ft'ee  end  of  eich 
is  divided  into  two  spines,  toothed  ventrally.  This  latter  worm  maybe 
readily  distinguished  from  the  other  forms  described  by  its  attennitBil 
form,  the  absence  of  a  distinct  bursa  and  the  bifid  spicules.  Strmi§i^ 
paradoxus  is  readily  singled  out  by  its  peculiar  bladder-like  attaohmest 
in  the  female,  and  the  very  long,  hooked  spicula  in  the  male.  There- 
maining  two  species  {Strongylus  micrurtts  and  i^itrongylus  Jilaria)dierer^ 
much  alike,  but  the  habitat  will  serve  as  a  means  of  distinction,  if  the 
microscopical  characters  cannot  be  studied. 

The  complete  life  history  of  the  various  lung-worms  is  still  a       er 
of  speculation  among  helminthologists.    A  thorough  knowledge  oi 
mode  of  life  of  the  embryos  and  larviT!  before  their  fiinal  establi 
in  the  trachea  of  domestic  animals  would  guarantee  better       mwui 
prevention. 

In  regard  to  tlie  ^'sfrongi/lns  filaria  of  sheep,  Leuckart  describes  the 
embryos  discharged  with  the  mucus  as  quite  well  characterized  by  a 
button-like  projection  at  the  cephalic  extremity.  They  remain  alive  ip 
moist  earth  for  weeks.  They  may  even  dry  out  and  still  assume  thdr 
activity  on  tlie  addition  of  water.  They  molt  in  about  two  weeks,  tsA 
die  soon  after.  Lambs  fed  with  molting  embryos  failed  to  take  the  to- 
ease.  Four  sheei)  fed  at  dillerent  times  with  bronchial  mucus  contwn- 
ing  numerous  embryos,  rcmaine<l  well.  Leuckart,  therefore,  condnte 
that  the  embryos,  after  being  discharged  from  the  lungs,  probably  in- 
vade some  invertebrate,  such  as  iusVct  or  silail,  and  there  attain  ttrioe 
their  original  length  before  tliey  are  capable  of  becoming  matured  when 
taken  up  by  ruminants.  He  does  not  share  the  views  of  sometfb  '* 
tain  that  the  disease  is  communicable  directly  from  one  anil  Iw 
other.  In  other  words,  the  contact  of  the  sick  with  the  healtu^ 
dangerous. 

Most  of  the  authorities  of  to-day  seem  to  accept  ibis  view,  and  it  W 
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ily  has  more  in  its  favor  than  the  opposite.  A  few,  especially  among 
French,  adhere  to  the  belief  of  its  communicability. 
'he  life  history  of  these  lung-worms  may  be  summarized  briefly  as 
ows :  The  adult  sexually  mature  worms  in  the  trachea  and  bronchi, 
ilveoli  (Pscudalius  ovis  pulmonalis),  produce  a  large  number  of  ova, 
ich  finally  set  free  living  embryos.  These  are  discharged  with  the 
cus  and  probably  enter  some  invertebrate  as  a  mediate  host  to  un- 
go  farther  development.  When  taken  into  the  stomach  of  the  final 
jt,  through  the  food  and  drinking  water,  they  migrate  back  to  the 
arynx  and  thence  into  the  air  passages,  where  they  assume  the  adult 
m  and  set  up  constant  irritation  leading  to  bronchitis.  Euminants 
,y  be  more  readily  affected  in  this  way,  because  the  food  is  returned 
the  mouth  and  with  it  any  embryos  which  are  thus  at  liberty  to  enter 
i  trachea  and  bronchi  through  the  larynx. 

TREATMENT. 

Preventive  measures, — The  most  important  phase  of  treatment  is  un- 
ubtedly  the  adoption  of  rules  for  the  prevention  of  the  spread  of  the 
tease.  These  rules  will  vary  according  as  we  believe  the  disease  di- 
5tly  communicable  from  one  animal  to  another  or  not.  Presumptive 
idence  leans  towards  the  latter  view,  but  it  will  be  safest  to  remove 
3  sick  from  the  healthy,  if  that  be  possible.  This  will  prevent  the 
Qtamination  of  the  stables  and  pastures  with  the  mucous  discharges 
it  are  known  to  contain  the  parasites.  The  latter,  if  not  immediately 
ngerous,  are  potentially  so,  and  when  their  development  is  completed 
B  places  where  the  embryos  have  been  deposited  may  become  i)0tent 
rcea  of  evil.  In  large  herds,  where  strict  attention  cannot  be  given 
preventive  measures,  destruction  of  the  diseased  animals  and  anni- 
ation  of  the  lungs  and  other  diseased  organs  and  products  by  fire  or 
ne  chemical  agent  is  without  doubt  the  safest  and  most  profitable 
irse  in  the  end. 

On  contaminated  pastures  the  parasites  are  probably  taken  up  in  spring 
d  early  summer.  The  disease  in  lambs  may  be  avoided  either  by 
eping  them  in  the  stables  or  by  giving  them  plenty  of  water  to  drink 
fore  they  are  driven  to  pasture,  so  that  they  will  not  be  forced  to  seek 
B  stagnant  pools,  the  usual  abode  of  parasites.  Some  food  may  be 
^en  with  the  water. 

It  is  thought  by  some  that  there  is  much  risk  in  pasturing  lambs  or 
Ives  on  old  pastures  after  adult  stock,  and  that  it  is  advisable  to  keep 
em  on  young  grasses  and  on  high  ground. 

Spinola  advises,  in  addition,  the  use  of  anthelmintic  substances  for 
Bbs  in  spring  and  early  summer  which  act  injuriously  on  the  para- 
es  in  the  stomach.  A  favorite  formula  of  his,  which  has  found  its 
ly  into  most  veterinary  works,  is  the  following: 

iVormwood  and  cnlarnus  root,  each  2  pounds. 

Tansy  root,  burnt  bones  (animal  charcoal?),  each  1  pound. 

^alphate  of  iron,  3  ounces. 

.ke  into  a  powder  and  mix  with  ground  oats  ae  a  lick,  each  lamb  to  receive  about 
D-ualf  ounce. 

Finally,  m  adopting  preventive  measures,  the  destruction  of  the  para- 
ge must  be  the  chief  end  in  view,  and  while  this  is  being  done  suscepti- 
B  animals  must  be  kept  away  from  places  where  the  parasites  are  sup- 
leed  to  be.  With  these  two  rules  constantly  in  mind  the  disease  may 
>  kept  in  check.  All  fodder  soiled  by  discharges  should  be  burnt,  in- 
1  des  carefully  cleaned ;  pastures  should  be  drained  to  remove 
lant  pools ;  streams  of  running  water  should  be  kept  perfectly 
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BEMEDIES  ADMINISTEBKD  XNTSBNAIXY. 

The  above  measures  have  reference  to  the  safety  of  uninfected  ui* 
mals.  The  treatment  to  be  resorted  to  when  the  existence  of  vennin- 
ous  bronchitis  has  been  determined,  and  it  is  not  desirable  to  destnr 
the  diseased  animals,  mast  be  directed,  first,  towards  supporting  tk 
strength  of  the  animal,  and  second,  towards  the  destruction  of  the  pm- 
sites. 

Good  nonrishing  food  is  therefore  always  indicated.  A  recent  writer 
suggests  the  use  of  garlic,  which  Megnin  found  so  efficacious  in  tiie 
treatment  of  the  gapes.  (See  First  Annual  Report  of  the  Buieaa  of 
Animal  Industry,  p.  294,)  This  should  be  mixed  with  the  food.  Me& 
cal  treatment  lias  been  of  various  kinds.  The  internal  adminiatratum 
of  remedies  has  been  much  employed,  together  with  the  inhalation  of 
volatile,  irritant  substances,  supposed  to  have  a  direct  toxic  action  upoo 
the  parasites.  Lately,  the  method  of  injecting  liquids  into  the  trwAn 
has  been  suggested,  and  veterinarians  are  very  hopeful  of  its  fluoooi- 
ful  a]>])lication  in  the  future.  First,  as  regards  internal  remedies,  die 
following  mixture  seems  to  enjoy  considerable  favor  among  Boiopeu 
veterinarians : 


Asafoctida ..••••••...  30 

f^iupyreumatic  oil  of  Chabert ..< .............•.••.•••••  9 

MncLlage ..••.••..••....•••.•.••••••  561 

One  teaspooufal  daily  in  milk. 

The  oil  of  Chabert,  however,  is  not  in  the  market  in  this  oonntry, 
making  the  formula  useless.  Among  other  remedies,  creosote  has  ben 
given  diluted  in  water,  63  grams  (about  2  ounces  by  weight)  bdnf 
distributed  to  100  sheep.  Benzine  and  picrate  of  potash  are  among 
those  recommended.  Recently  a  writer  {BecueU  de  Mid.Vit.^  ISU^P* 
26)  reports  recovery  of  150  cases  of  verminous  bronchitis  in  <»lve0  div- 
ing a  period  of  three  years  under  the  following  treatment : 

Give,  aceordiug  to  size,  10  to  15  centi-grams  (1.5  to  2.3  giaiiii)  of 
sulphate  of  strychnia  daily  in  water.  This  quantity  most  be  difidfid 
into  three  or  four  doses,  as  strychnia  is  very  poisonous.  In  additkmto 
this,  from  10  to  15  grams  (2^  to  4  drachms)  of  sulphide  of  caldnm  an 
given  in  oats  or  bran. 

To  attack  the  parasites  directly  in  the  air-passages  inhalattoiia  and 
fumigations  have  been  much  resorted  to. 

The  affected  animals  are  placed  in  a  closed  building  and  the  medi- 
cines vaporized  by  me<'ins  of  heat.  This  can  be  accomplished  l^poiB^ 
ing  them  upon  heated  stones  or  iron.  Crude  carbolic  acid  andtarluiTB 
been  employed  in  this  manner.  Certain  other  recommended  sabstaofiBL 
among  tbem  turpentine  and  ether,  which  are  inflammable,  must  be  hm 
with  care,  and  ordinarily  are  converted  into  vapor  without  the  use  d 
heat.  Sulphur  may  be  burned  in  an  iron  receptacle.  In  these  flunip- 
tions  care  must  be  taken  that  they  do  not  prove  too  irritating  to  w 
air  passages.  Several  fumigations  must  usually  be  practioed  to  be  ilf 
any  benefit.  Strebel  recommends  a  mixture  of  one  part  of  toipentiiM 
and  thirty  parts  of  ether,  to  be  dropped  into  the  nos^ls  of  tiie  ailMed 
animal.  Knowing  the  irritating  eliects  of  ether  on  the  mncoiu  meB- 
branes,  it  is  questionable  whether  such  treatment  would  accompliA 
anything  beyond  causing  severe  coughing. 

TBAOHEAL  INJEOTIONS. 

Probably  the  most  promising  medication  which  is  now  bdsf  tried  ii 
.1  <  lirA^x  injection  into  the  trachea  of  liquid  medicines  known  to  hete 
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mctive  action  upoi^  the  parasites.  Tlie  medicines  thus  introduced 
I  opportunity  of  acting  upon  the  parasites  directly  before  they 
ku  absorbed  by  the  mucous  membrane  of  the  air-passages.  There 
>  reason  to  doubt  that  they  may  have  even  a  secondary  effect  after 
)sorption  if  they  are  naturally  thrown  off  by  the  mucous  mem- 
of  the  air-passages  and  the  epithelium  of  the  alveoli,  which  is  the 
th  most  volatile  substances. 
le  method  of  tracheal  injections  was  first  tried  by  Gohier  in  the 
f  part  of  the  present  century,  after  learning  experimentally  that 
liderable  quantities  of  liquid  can  be  introduced  into  the  trachea 
lont  producing  suffocation.  Delafond  some  years  after  conducted 
e  experiments  to  determine  the  absorptive  power  of  the  air-passages, 
found  that  mucilaginous  decoctions,  solutions  of  sugar  or  honey, 
speedily  absorbed  when  injected  into  the  trachea,  inducing  slight 
ptoms  of  suffocation  for  one  or  two  hours.  He  also  found  that  solu- 
s  of  narcotic  agents  and  stimulants  manifest  their  physiological  ef- 
3  very  soon  after  injection,  and  that  oils  and  oily  medicines  produce 
ngestion  of  the  lungs  which  is  but  slowly  dissipated,  and  that  even 
r  dilute  solutions  of  mineral  and  vegetable  acids  produce  inflamma- 
,  with  copious  secretion  of  mucus,  giving  rise  to  symptoms  of  as- 
xia  and  even  leading  to  death. 

r.  Levi,  of  the  University  of  Pisa,  has  recently  applied  this  method 
he  treatment  of  a  number  of  diseases  (Manuel  pratique  des  injections 
hiales  dans  le  ckevalj  1883).  His  experiments  also  tended  to  show  that 
mucous  membrane  absorbs  very  rapidly  and  is  therefore  less  apt  to 
er  from  the  injection  of  irritating  substances  than  if  the  absorption 
e  less  rapid.  He  also  determined  that  the  injection  of  small  quanti- 
of  oily  substances  is  not  dangerous,  the  oil  probably  being  emul- 
d  and  absorbed.  Finally,  there  is  always  a  slight  reduction  in  the 
iber  of  respirations,  amounting  to  about  three  or  four  per  minute, 
r  the  introduction  of  liquids,  even  when  distilled  water  only  is  in- 
ed. 

Without  entering  into  interesting  questions  concerning  the  adminis- 
ion  of  medicines  in  this  manner  in  other  diseases  which  are  discussed 
ength  in  the  work  mentioned,  we  find  that  the  author  has  exped- 
ited on  but  one  case  of  lung- worms  to  test  the  efficacy  of  the  method, 
ers,  however,  have  reported  cases  in  which  their  success  justifies  a 
iiled  account  of  the  method  for  future  application, 
"he  instrument  to  be  used  is  a  simple  hypodermic  syringe  (Plate  VI, 
.  7),  holding  from  1  to  2  fluid  drachms.  The  needle  of  the  syringe 
jt  be  provided  with  a  removable  solid  rod  or  trocar,  so  as  not  to 
ome  plugged  when  it  is  pushed  through  the  skin  and  walls  of  the 
jhea.  As  the  needles  are  apt  to  break,  a  number  of  them  should  be 
t  on  hand.  After  the  operation  the  syringe  should  be  carefally 
;hed  in  pure  water,  the  piston  supplied  with  a  drop  of  olive  oil,  and 
trocar  replaced  in  the  needle. 

b  is  best  to  disinfect  by  filling  the  syringe  and  needle  with  a  ^  per 
t.  solution  of  carbolic  acid,  or  a  .1  per  cent,  solution  of  mercuric  chlo- 
^*  before  washing  in  pure  water.  The  disinfection,  however,  is  not 
olutely  necessary  in  this  operation  if  the  syringe  and  needle  be  kept 
roughly  clean.    Fill  the  syringe  and  place  aside.    To  introduce  the 

die,  extend  the  head  of  the  animal  so  as  to  fix  and  make  prominent 

• . 

Pbie  former  is  prepared  by  adding  5  parts  by  weight  of  pare  carbolic  acid  to  100 
tiy  weieht  of  pare  water  previously  heated;  the  latter  by  adding  1  part  of  the 
e  sablimate  (a  violent  poison)  to  1,000  parts  of  water. 

AG ^86 
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the  trachea,  which  will  be  felt  as  a  tense  elastic  tabe  along  the  middkliitf 
of  the  neck.  The  most  convenient  point  for  the  intn>daction  of  the 
needle  is  at  about  the  middle  of  the  length  of  the  neck.  It  must  ben* 
membcred  that  some  care  is  to  be  observed,  as  the  Ixachea  isinxehi^ 
with  some  important  structures  on  either  side,  the  jugular  vein,  the 
carotid  artery,  and  the  pueumogastric  nerve.  Having  fixed  the  trachea 
with  the  left  hand,  the  needle  with  the  trocar  is  inserted  beneath  the 
skin  and  then  an  interannular  space  is  sought  so  as  not  to  pierce  a  car- 
tilaginous ring.  Or  the  needle  ma^^  be  pushed  directly  into  the  tradiei 
without  necessarily  avoiding  a  cartilaginous  ring.  The  unimpeded 
movement  of  the  free  end  of  the  needle  as  if  in  an  empty  space  is  i 
sure  sign  that  the  needle  is  in  its  proper  place.  The  trocar  is  now  re- 
moved, the  syringe  screwed  upon  the  needle  and  the  contents  very  stowly 
forced  but  into  the  trachea.  Before  the  needle  is  finally  withdrawn,  Dr. 
Levi  thinks  best  to  wash  it  out  with  some  pure  water  so  as  to  remore 
the  injecting  lluid.  hi  withdrawing  the  needle  this  might  accidenUlIir 
be  discharged  in  the  wound  made  by  the  needle  and  set  up  inflammi- 
tion,  if  the  substances  introduced  be  irritating.  How  this  washing-oat 
is  to  be  done  be  does  not  state.  It  seems  that  a  small  pipette  or  medi- 
ciuedropper  filled  with  water  and  inserted  into  the  end  of  the  needle 
would  suffice  to  wash  it  out,  or  drawing  back  the  piston  of  the  syringe 
would  leave  the  needle  comparatively  empty.  The  needle  might  also  be 
washed  out  by  removinp:  the  syringe,  washing  it  out,  filling  with  water, 
and  forcing  a  few  drops  into  the  trachea  through  this  needle.  This, 
however,  would  cause  unnecessary  delay  before  the  animal  is  released, 
and  is,  therefore,  not  to  be  recommended.  The  simx)lest  method,  then, 
to  empty  the  needle  would  be  to  draw  back  the  piston,  for  the  discharge 
of  anything  but  the  purest  water  into  the  wound  may  produce  more  irri- 
tation than  the  medicinal  substances  themselves.  The  animal  shonld  be 
watched  for  some  time,  especially  after  the  lirst  operation,  to  observe 
how  the  injection  has  been  borne,  and  whether  jin y  symptoms  arise  which 
indicate  difiiculty  of  breathing. 

If,  as  has  been  suggested,  a  slight  incision  be  made  in  tbe  skin  before 
introducing  the  needle,  and  if  a  cartilaginous  ring  be  avoided  iu  pierc- 
ing the  trachea,  the  ordinary  needle  with  beveled  extremity  (Plate  VI, 
Fig.  7)  will  be  suflicieiit,  and  the  trocar  may  be  dispensed  with.  When 
the  needle  has  entered  the  trachea,  a  slight  hissing  noise  due  to  the  en- 
trance and  exit  of  air  with  each  inspiration  and  expiration  indicates  that 
the  needle  has  reached  its  destination  and  is  not  plugged. 

The  substan(?es  to  be  injected  should  have  distinctly  vermicide  prop- 
erties without  being  at  the  same  time  too  irritating  or  ))oisonoas  in  thor 
eftects  on  the  aninml.  Levi  gives  two  forniuhe  which  he  used  with  suc- 
cess upon  a  sheep.  The  worms  were  dischargtid  in  three  days  and  the 
catarrh  cured. 

Bywdgkt 

lodiiio IMhttH..  * 

Iodide  of  pota^sh do...        J* 

Distilled  ^vuto^ do...        1^ 

Begin  with  half  a  drachm  of  this  solution  added  to  half  a  dradua 
of  water,  and  increase  by  half  a  drachm  of  the  above  solution  each 
day  up  to  5  dracluns.  Anotlier  remedy  is  the  following:  Mix  equal 
parts  of  turpentine  and  olive  oil,  and  inject  from  1  to  4  drachms.  la 
this  casi*  the  writer  ])robably  intended  to  state  that  the  dose  should  be 
increas(?d  from  1  to  l  (haehnis  on  successive  days. 

lOloire  (Recueil  de  Med.  Vet,  1883,  p.  683)  gives  the  following  formula: 

ih'diuary  oil  of  poppy  jnid  oil  of  turpeutiiir,  eacli parti..        I'J 

Oar^nlic  acid  and  x>iirifit'd  oil  of  cade,  eacli ..do.-.         * 
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il  of  poppy,  being  a  bland  oil,  does  not  possess  any  medioinal 
68,  and  may  be  replaced  by  olive  oil.  Each  c£df  to  receive 
drachms  a  day  for  three  days. 

limals  treated  in  this  way  showed  immediate  improvement  and 
ally  cured.    Penhale  ( Veterinarian^  1885,  p.  106)  reports  imme- 

lief  and  ultimate  cure  in  two  calves  by  injecting  the  following 

• 
• 

rpeiitine drachms..  2 

ftcid drops..  20 

m dracmn..  i 

m  {loc,  eit,  p.  62)  reports  favorable  results  in  six  out  of  eight 
{  injecting  the  above  liquid,  in  which  1  drachm  of  the  tincture  of 
ras  used  in  place  of  the  chloroform. 

3omplete8  the  list  of  remedies  thus  far  suggested  and  tried,  and 
ilts  obtained  therefrom.  The  favorable  testimony,  though  not 
nt,  is  very  enc6uraging.  There  are  many  substances,  no  doubt, 
of  which  might  be  more  beneficial  than  those  mentioned,  but 
:  can  be  said  of  them  until  they  have  been  tried, 
is  connection  a  few  experiments  may  be  described  having  for 
3ject  the  infection  of  healthy  calves  with  lung-worms  and  the 
nation  of  the  effect  upon  them  of  intra-tracheal  injections, 
ctober  30  two  calves  were  fed  with  a  large  number  of  strongyli 
hundred),  obtained  from  the  hmgs  of  the  calf  described  in  the 
ng  pages  as  having  been  killed  at  the  experimental  station  in 
)  determine  the  presence  or  absence  of  lung-worms.  Live  em- 
rere  present  in  large  numbers  in  the  worms  consumed.  Worms, 
?ere  kept  for  a  few  days  at  a  temperature  of  70^  to  80°  F.  in 
;et  free  ova  which  hatched  within  one  or  two  days.  The  embryos 
h1  alive  about  five  days,  the  water  being  occasionally,  changed. 
the  calves  thus  fed  was  reported  to  cough  now  and  then. .  This 
led  December  17,  over  a  mouth  and  a  half  after  feeding.  No 
or  lesions  referable  to  them  were  found  after  a  careful  search 
1  the  whole  lung  tissue.  The  other  calf  remained  well, 
leal  injections  were  tried  upon  several  calves  which  had  been 

I  with  verminous  bronchitis.  The  injections  were  made  too  late, 
r,  and  prove  simply  that  injections  may  be  practiced  without 
ir  of  untoward  results.  The  worms  had  probably  disappeared 
the  injections  were  made.  The  following  is  a  brief  r6sum6  of 
ials : 

II  calf  received  from  New  Jersey,  October  21, 1885,  was  treated 
3er  18,  1885.  The  liquid  consisted  of  turpentine  2  drachms, 
3rm  half  drachm,  carbolic  acid  20  drops,  and  was  injected  ac- 
;  to  the  directions  given  in  the  preceding  pages.  During  the 
on  the  animal  coughed  a  few  times,  but  was  otherwise  not  incon- 
jed.  No  after  effects  observed.  Improvement  slight.  January 
3nd  injection  was  made.  The  animal  coughed  frequently  and 
ed  more  violently,  exhibiting  a  greater  sensitiveness  than  at  the 
ection.  For  a  few  minutes  after  the  operation  symptoms  refera- 
inoesthesia  were  observed.  The  animal  was  killed  January  11. 
ichea  was  carefully  examined,  but  no  inflammatory  reaction  no- 
Thc  posterior  lobes  of  the  lungs  contained  hepatized  masses 
ly  caused  by  lung- worms.    There  was  no  trace  of  the  latter  ex- 

a  few  degenerated  ova  in  the  mucus  of  the  bronchi.  We  con- 
from  these  facts  that  the  worms  themselves  had  disappeared 
;he  last  injection. 
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On  another  calf  received  at  the  experimental  station  October  27, 
1885,  an  injection  was  practiced  as  in  the  first  calf,  January  6.  It  ▼&! 
killed  January  9.  Kear  the  place  of  punctare  in  the  trachea  several 
small  extravasations  were  observed.  I^o  inflammation  produced.  Re- 
gions of  hepatization  were  present  in  this  lung,  but  no  trace  of  lung- 
worms  could  be  discovered. 

A  third  calf,  i)re8iimably  afl'ected  with  lung- worms,  which  had  been 
at  the  station  since  October  21,  was  treated  January'  12, 1886,  in  the 
same  way.    For  a  few  moments  ainvsthesia  was  very  marked.    To  avoid 
any  doubt  as  to  the  presence  or  absence  of  lung- worms  in  this  animal, 
independent  of  any  effects  due  to  the  injection,  it  was  killed  on  the  fol- 
lowing day.    The  thorax  contained  large  quantities  of  chocolate-ooloied 
serum.    There  were  a  few  small  extravasations  under  the  mucons  mem- 
brane of  the  trachea  near  the  puncture,  and  a  diffuse  reddening  of  ttie 
entire  tracheal  membrane.    In  both  lungs  the  anterior  lobes  were  ocmi- 
pletely  hepatized  and  full  of  serum,  which  flowed  abundantly  on  8e^ 
tion.    The  bronchi  in  these  lobes  were  occluded  by  plugs  of  very  thiA, 
whitish  mucus.    Other  regions  of  localized  hepatization  pointed  to 
lung- worms  as  a  cause.    These,  however,  were  the  result  of  some  severe 
broncho-pneumonia,  probably  not  due  to  the  injection,  for  they  seemed 
to  be  lesions  of  more  advanced  age.    Xo  lung- worms  were  present 

In  .these  three  animals  the  lung- worms  must  have  disappeared  befoie 
the  injections  were  made,  and  therefore  the  experiments  fc^  to  give  any 
information  as  the  effect  of  such  injections  on  luug-worms.  They  ood- 
firm  the  facts  already  pointed  out  in  in  the  preceding  pages  that  injec- 
tions may  be  borne  by  the  bronchial  mucous  membrane  without  pro- 
ducing any  marked  disturbances. 


I    •   ■ 


I    .< 


I  ■■ .  t    • 


■   I 


1 .     ■ . 


:i    iwi.  .  '■  . 

^'l- 

-:■■:■      -IV.        . 

i::  ■•' 

..    1*'    :V..--'; 

1 

.;>»■'.: 

\ 


■^.  ; 


\ 


VERMINOUS   BRONCHITIS, 


STRONGYLUS   MICRURUS- 
I Yerr;inoiJS  Bionchitis  ' 


VERMINOUS  BRONCHITIS. 


DESCRIFHON  OP  PLATES. 

IS  m.— Left  long  of  a  calf  affected  with  verminoiiB  broncbitii.  Lateral  aspect. 
The  greater  part  of  the  surface  has  a  normal  appearance  excepting  the 
islands  representing  hepatized  tissue.  The  plenra  over  the  posterior  half 
is  more  or  less  opaque.    Clouded  (x  )). 

rs  IV,  Fig.  1. — Trans-section  of  the  left  lung  represented  on  preceding  plate.  A 
considerable  portion  of  the  lung  tissue  is  hepatized.  Toward  the  left  a 
bronchus  is  seen  in  section,  filled  with  strongyli  (x)). 

2. — A  large  bronchus  from  the  same  lung,  slit  open  and  showing  the  openings  of 
three  smaller  bronchi.    Bundles  of  worms  projecting  therefrom. 

rs  y,  Fia.  1. — SrongyluB  micruru$f  about  natural  size.    A,  male;  B^  female. 

2. — Caudal  extremity  of  the  male,  showing  the  bursa  5,  supported  by  twelve 
rays,  from  two  diflferent  aspects,  a  the  two  short  spicula  (x  50). 

3. — Anterior  extremity  of  the  male,  showing  the  mouth  and  CMophagus  a  lead- 
ing into  the  intestine  5.  The  two  unicellular  glands  of  the  neck  are 
shown  with  their  enlargement  o  containing  a  minute  nucleus  (x  40.) 

4. — Af  anterior  extremity  of  a  female;  a,  5,  c,  as  in  Figure  3;  at  d  the  oviduct  is 
bent  upon  itself  and  continued  into  the  uterus  which  contains  some  ova. 
Bj  posterior  extremity  showing  at  e  the  flexure  of  the  oviduct  and  en- 
trance into  uterus  filled  with  ova;  /,  tho  enlarged  posterior  portion  of 
the  intestine  (x  50). 

5. — Af  portion  of  the  body  of  a  female  near  the  middle  of  the  body  with  ova  con- 
taining fully  developed  embryos  (x  40).  B,  the  ova  with  the  embryos 
occupying  difi'erent  positions  (x  120). 

6. — An  adult  female  filled  with  ova  (x  4). 

rE  VI,*  Fig.  1. — Strongylus  paradoxu$,  caudaV,  extremity  of  the  male  showing  a, 
the  bursa ;  h  &,  the  spicula,  hooked  at  the  free  extremity. 

2. — Caudal  extremity  of  female  with  pear-shaped  vesicle  a. 

3. — Feeudalius  ovi8  pulmonali9f  female;  a,  6,  o,  constrictions;  d,  caudal  extremity ; 
e,  mouth  (x  50). 

4. — Caudal  extremity  of  the  male  (x  800);  a,  spicula  forked  at  h 

5. — Strongylus  fil aria f  female ;  a,  mouth;  h,  funnel-shaped  insertion  of  ossophagus 
into  intestine ;  o  o,  intestine;  d,  caudal  extremity;  e,  Yolva;  //,  uterus. 

6. — Caudal  extremity  of  male ;  a,  bursa ;  6,  spicula;  o,  flap-like  attachment,  and 
df  conical,  blunt  extremity  of  the  same;  e  e,  rays  of  the  bursa. 

7. — Syringe  osed  for  tracheal  injections;  a,  syringe  with  glass  barrel  and  gradu- 
ated piston-rod ;  5,  hollow  needle  with  trocar ;  d,  needle  with  beveled 
extremity  without  trocar. 

Figa.  1  to  6,  inclusive,  are  taken  from  A.  Koch's  DU  Nematodin  der  Sokafiunge. 
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UNITED  STATES  NEAT  CATTLE  QUARANTINE. 

The  siiperinteiuleDts  of  the  various  neat  cattle  quarantine  statioDB  re- 
port tlie  names  of  the  importers,  and  the  number  and  breed  of  each  lot 
of  animals  imported  during  the  year  1885,  as  follows: 

WALTHAM  AND  LITTLETON  STATIONS,  MASS. 
Dr.  J.  R.  McLaugiilik,  Supkbintrxdext. 


Date  of 

arrival. 

1885. 

Feb. 

16 

Mar. 

27 

Apr. 

1 

May 

1 

19 

28 

29 

June 

2 

Aug. 

26 

Sept. 

9 

Oct. 

16 

Nov. 

13 

L.II108.  B.  Wales,  jr.,  Iowa  City,  Iowa. 
TT.  J.  mU,  Saint  Paul.  Minn 


Name  and  post-ofBce  addresA  of  importer. 


S.  F.  Perry.  Lenox,  Mass 

Everett  Smith,  Waltharo,  Mass 

T.  B.  Wales,  jr.,  Iowa  Citv.  Iowa 

H.  W.  Hookema,  Washiiijiton,  Minn 

F.  Codman,  Brookline.  Mass 

T.  F.  Koch.  Chic«^o,  III 

W.  L.  Archibald,  Oxford.  Miss 

James  L.  Flint,  New  York  City 

William  A.  Kuftsoll,  Lawrence,  Mass 

James  Cunningham  &■  Son,  Dalbeattia,  Scotland. 


^°l?Jt""'^i»— «">~4 


Liverpool. 
do 


London 

...do 

...do 

Antwerp  ... 
Liverpool.  . 
Amsterdam. 

London 

Ghisgow .... 

London  

Glasgow.... 


and 


HolatalB. 
Dnrbam 
Angua. 

Holtfteln 

....do 

....do 

...  do 

Gaemasy 

Ho]i»t4nB 

...  do 

Polled  Angas .. 

Holatein 

OallowAj 


I 


I 

ur 

u 

» 

8 
C 

S8 

IN 
I 

a 


GARFIELD  STATION,  N.  J.,  NEAR  NEW  YORK. 

DB.  a.  M.  FaURIKOTON,  SUPERINTRNDEXT. 


1R85. 

Jan. 

2 

10 

26 

Mar. 

7 

A|»r. 

6 

MiiV 

7 

7 

1 

1 

i 

fj  iiiir 

1 

1 

4 

I 

22 

.Ti:!v 

1 

1 

Ai.-. 

14 

18 

t?.'. 

•M 

'M 

S  j.t. 

r> 

r> 

19 

ii» 

(Kl. 

,1 

r> 

L'C 

L'5) 

Nov. 

7 

Dec. 

10 

S.  p.  Dvt,  Passaic,  N.  J 

Hyltje  Bakkcr,  West  Chester.  Pa 

John  A.  Desseaux,  Inleof  JerHev 

Guthrie.  Bell  &  Co.,  Slulbvvillei  Ky 

1>  IT.  Archibald.  Oxford.  Miss 

K.  HuidckopiT,  Meadville.  Pa 

.1.  II.  Ma^innis,  New  Oile^inH.  Ial 

F.  B.  Savas^'.  Newburjr,  N.  Y , 

GuthrM'.  Brll  &  Co.,  Shelbyville,  Ky 

FnMU'h  Hiotheis,  Cincinnati.  Ohio , 

Kilwaid  K«ni]).  Fair  Haven,  N.  .1 

II.  B.  Loid  A:  Son.  Sinrhiirvillo.  X.  Y 

H.vlJ.j.  Bakkrr.  West  ClH'.sfor.  Pa 

Willi;ini  A.  Sin^erly.  North  Wales,  Pa... 

Sluiui-  IlrotluM.M.  Brooklyn,  N.  Y 

J.  L.  (ianliiur,  Sprhi^iH.  N.  Y 

.T.  ('.  DiUK-aii.  Norujai.  Ill 

K.  Siiiitli  Janii  -on.  Monnt  Sterling!,  Kv.. 

A.  Olti.ian.s.  iJiilotr    111 *..., 

.FanMs  Olivi-r.  South  lUiid.  Ind , 

\N'.  II.  <  M)o<l|>a^tur«*.  Nai-hviJli*   Tfiin 

Win.  M    Siiijitily.  .V«nth  Wales.  Pa 

T.  S   ("ooju-r.  ( ■oojM'isbiuir.  Pa 

diMdjr*'  V.  Fornian.  Olr.'.n.  X.  Y 

S.  P.  Dvt.  ras^aii-.  N   J  

.Faiiu's  K.  Sutton.  BiMlford.  N'.  V , 

Hylt.jr  I'.akkri.  West  ^"hl•.•^tl•r.  Pa 

•J.  Kcll«  iiIh  I j^fi.  (.'rntrj'villr.  Va  , 

W.  II.  .lolmson.  ( Vntu'  lliitl  .n«l,  Vt 

A.  Sntherl.unl.  Dmvrr,  Colo 

ItaHtian  l)ii'b«'l,  (iartirhi    X.J 

J.  H.  OH'ord.  Topt'ka.  Kaus 


!••••••• 


Antwerp 

. . .  do 

London 

...  do 

Am^tiM.-lam  . 
....do   

London 

...do 

Amsteidam.. 

London   

Aiitwerp  .... 

do 

..  do 

.     do 

AniKti'idam...). 

JiOiidon 

Fianci! 

Liiiidon 

Hamburg  ... 

iIlaHu«)w 

London 

,.     do 

. .   do 


80 
1$ 


■I 


...  do 

<lo I  Ilolfltein 

Ani.Ht'Mdam...  ....do 

Antwerp  . ....!.. ..do 

London Swiss 

. . .  do -.   Jers«*y. ...«..•• 

Antwerp |  H<  Int'ein 

AniHterdam...!.. .  do 

L<mdon 


28 
1 
2 

10 
58 
8! 
11 


Holst«in 
do  ... 
Jeraey !• 

lltdsldn...  " 

..  do 

..do 

Jersey 

Uolstein... 

..  do 

..  do 

-.  do 

...do 

..  .do 

..  do 

do 

Guernsey.. 

Normandie I 

Ued  Polled ; 

Ost.  Friesian.... 

Ayt-rsJiire 

Hii1.«teia ! 

do. ; 

JeriM.'y 
do 


20 

20 

f5 

C 

m 

(> 

26 

9 

2n 

m 
I 

Iff 
10 

n 

5 

II 

ID 


Red  Polled » 
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COOPERSBUKG  AND  CHE8TBR  STATIONS,  PENNSYLVANIA. 

Db.  Francis  Bbidqe,  SuFBBiKTENDKirr. 


Name  ami  postofllce  addreas  of  importer. 

Port  of  ahip- 
ment. 

Name  of  breed. 

* 

M.  Harkness  PhiladelDliia.  Pa........... 

Liverpool 

Sonthampton . 

Jersey •.... 

30 

S.  Cooner  Coonernburff  Pa 

•  •  • . CiO  ■*■■«•.•••• 

86 

PATAPSCO  STATION,  NEAR  BALTIMORE,  MD. 
Dr.  a.  H.  Robr,  Sufbrintendrkt. 


R.  Tucker  &  Co..  Baltimore.  Md 

illiam  Miller,  (.'otonti  Landioj;,  Canada. 


niuel  C.  Kent,  West  Grove,  Pa.... 
artert  C.  Lening,  Philadelphia,  Pa. 
ward  I'anl,  Heron  Lake,  Minn 


Liverpool. 
...do 


....do 

Bremen... 
Liverpool. 


Jeraev 

Hereford,  An- 

ji^na,  and  Gal- 

laway. 

Guemaey 

Holstein 

Galloway 


40 
6U 


42 

7 

22 


SAX  FRANCISCO  STATION,  CALIFORNIA. 
Du.  A.  DK  Tavel,  Suferintexde". 


D.  J^I)re^klf' s,  San  Francisco,  Cal 
W.  lirown,  San  Francisco.  Cal... 
igh  Craij;,  San  Francisco,  Cal 


Honolula . 

— do 

Auckland. 


Herefortl 

Polled  Anf^ns. 
Hereford 


41 
24 
15 


lumber  of  cattle  received  at  the  various  stations  from  January 
>  January  1, 1880: 


1(1  Lirtletoii  Stations 

.ti 


lOlJ 

X,  mid  Chester  Stations 

atioii 

5CO  Station 


775 

827 
66 

171 
80 


1,919 


\<]  tin  nnmh(  r  of  vaUU'  rcre'tved  at  the  various  quarantine  stationa  of  the  United 

^ta  tcs  for  tack  mon  th  of  the  year. 


nth. 


Waltham,      Garfield, 


Mass. 


12 


1» 
7 
40 

.'.8 


19'.» 

•  t 

'JOO 


t  1^1 


X.J. 


8; 


fo 

28 

i:4 

20.') 
8 

113 
'A 
KO 
20 
20 


827 


Cheater,       Patapsco,  i  San  Fran-  i      m^*.! 
Pa.  Md.        :  Cisco,  Cal.        ^®^'- 


CG 


171 


30 

40 
60 

3G 

41 

42 

• 



'"\\\ 1 \'"\ 

1     

7 
22 

24 

•                        1 

15 


80 


155 
146 
187 
110 
211 
*^63 
8 
319 
103 
162 
220 
35 


1,919 
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Table  showing  the  different  breeds  of  cattle  and  the  number  of  each  imparted  during  tkiynr, 


Holatein , 

Galloway 

.Tersoy 

Anpis 

Hereford , 

Guernsey » 

Dnrham 


1,133 

236 

170 

142 

98 

M 

44 


Ost  Friesian 
Ayrsliires... 

Swiss 

Nonnandle  . 

Total... 


% 
I 
5 
! 


im 


The  statioDS  at  Portland,  Me.,  Coopersbnrg  and  Chester,  ?&,  and 
Few  Orleaua,  La.,  were  abolished  od  the  Ist  day  of  July  last  No 
cattle  arrived  at  Portland  after  the  station  was  transferred  to  theoon- 
trol  of  the  Commissioner  of  Apiculture.  The  station  at  Waltham  has 
been  I'emoved  to  Littleton,  Mass. 

No  contagious  disease  appeared  among  the  animals  at  any  of  the  sta- 
tions during  the  year,  and  the  general  health  of  all  the  cattie  imported 
was  good. 


WHEAT  CULTURE  IN  INDIA. 


By  Rev.  I.  L.  Hausbb. 


idla  is  1,900  miles  in  length  and  1,500  in  width,  comprisiDg  an  area 
il  to  that  of  the  United  States  east  of  the  Mississippi  River.  But 
3  wheat  is  raised  south  of  the  twenty-fifth  parallel.  The  Nortli- 
t  Provinces  and  Oudb  are  best  adapted  to  wheat  culture.  They 
prise  an  area  of  106,111  square  miles,  almost  a  flat  x)lain.  The  soil 
luvion,  chiefly  of  clay  and  sand,  deposited  by  fresh  water,  as  there 
total  absence  of  marine  shells.  Except  in  the  mountainous  range 
le  Yindhyan  chain  that  crosses  the  southern  portion  of  these  prov- 
s,  there  are  no  rocks,  stones,  or  minerals  other  than  silica  and  some 
which  are  in  the  fluest  particles. 

ANALYSIS  OF  SOIL. 

le  following  are  the  results  of  chemical  analysis  of  soil  from  two  dis- 
s :  Moisture  in  air-dried  soil,  first  locality,  1.48 ;  second  locality. 
Combined  nitrogen,  first,  .11 ;  second,  .13.  Sand  and  silicates 
luble  in  hydrochloric  acid,  first,  89.38 ;  second,  84.70.  Oxides  ol 
and  aluminium,  first,  4.11;  second,  9.34.  Lime  OaU,  first,  .69; 
nd,  .30.  Potash  K2O,  first,  .68 ;  second,  1.20.  Soda  jS^aO,  first,  .1 1 ; 
nd,  .40.    Phosphoric  acid  P2O5,  first,  .26 ;  second,  .19. 

A  FAVORABLE   CLIMATE. 

iis  is  the  most  favorable  climate  in  the  world  for  agricultural  prod- 
.  The  crops  of  the  hottest  and  coldest  countries  can  be  grown 
i.  The  seasons  for  different  kinds  of  crops  are  fixed  and  regular, 
include  the  whole  year,  so  that  there  is  not  a  month  in  which  the 
ler  may  not  work  in  his  fields.  The  change  from  one  season  to  au- 
ir  is  so  gradual  that  there  is  no  loss  of  product.  On  account  of  the 
;  and  moisture  all  vegetable  and  organic  matter  are  quickly  fer- 
ted  and  changed  into  food  for  plant-life.  The  farmer  receives  im- 
iately  a  return  for  whatever  he  contributes  to  his  fields,  and  the 
li  upturned  soil  at  once  shows  the  beneficial  atmospheric  effect  upon  it 
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THE    TEMPERATURE. 


1 

"••'•••■       1  ,■  1  . 

j 

1 

1 

i 

i 
I 

J     1 

m 

1 

lls.-ml 8s'r.     !^i 

.r.a 

ee.i 

oils 

8L1 

si  £! 

98.2 
60.3 

S.2 

tt.5 

si 
ii; 

4JL.*, 

Ii 

si 

;.■. 

ll^nip^ 187.1      K.1 

Jh.-in«l  1  ML-     ufi.n 

bh-j:  W.B 

5! 

■ 

Ranikliet  i.i  a  »tatiou  on  the  Himalayas,  a  Esanitarium  for  EnglM 
trooi)s,  about  30  miles  IVoin  the  plaius  and  at  nii  elevation  of  6,000ftet 
above  tlie  sea. 


The  following;  is    the  rainfall  in  iocbes  for  tlie  Inst  Six  j'eftn.froDi 
1878-'7it  to  lt(S;J-'84. 


:  ISTS-'TO.     1878-'80.  |  ISW-'ai.     UU-'Sl.    UB-'O.    UO-'H. 


Uwrat I 

Altababvl 

iti4i(ir«s 

Jh»n«i 


*l         "'I 


nfall  fur  the  Hatne  KtationH  for  1883-'S4  is  as  fUlon: 


AllBbaliiid ! 


l.U    i.ffll     &t4l    .ot'^.biI {    .40      .Oi 

1 

■■;• 
■■:»• 

1 

1 

a 

i.;w    a.7i       7.10  ls.ua    3.7ii  :   .is   

.    .Gi    3..W     ia.Toiii.ia    ii.M<   .KH  ' 

■  W      !i9\        ll.W  ;M.W  !  4.0H        .M      

TIier«  are  two  grain  .seasons  in  ii  year  in  India ;  one  is  the  rainy  »»• 
.sot),  which  cotnmi.']ices  about  thi^  15tli  nf  June  niid  continnea  nntilSep- 
fember  aitd  October. 

The  winter  cropK,  .sneli  as  wlieat,  oat»,  and  barley,  vhich  are  sown  iu 
October  and  X^oveinbor,  are  harvested  in  Mareh  and  April.  Than  w 
occasional  showera  dnriiig  the  winter,  but  seldom  an;  ftam  Sbmdi  to 
the  loiddle  of  June.  Between  these  two  giain  seaaonsthe  fermergira 
His  attention  to  fniit.  vegetables,  and  siiyar-euue. 
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CAREFUL  CULTIVATION. 

The  farmer  oi  India,  \yithoat  knowledge  of  science,  without  skill, 
^ud  with  only  a  rude  implement  for  a  plow,  yet  in  the  most  scientific 
banner,  makes  the  atmosphere  enrich  his  soil,  for  the  atmosphere,  to- 
other with  light,  heat,  and  moisture,  produces  nitrogenous  matter,  and 
16  farmer,  rooting  or  plowing  his  land  twenty  or  thirty  times  before  he 
3W8  his  wheat,  gives  the  soil  a  chance  to  feed  upon  this  free,  cheap, 
ad  abundant  food.  The  American  farmer  turns  over  his  soil  iu  the 
ill,  lets  it  lie  a  hard,  compact  mass  all  winter,  and  in  the  spring  sows 
is  seed  upon  the  bard  surface,  thus  slighting  every  aid  to  plant  growth 
liat  the  atmosphere  gives  him.  Take  the  average  soil  of  these  prov- 
ices  to  Minnesota,  and  it  would  be  hardly  worth  cultivating.  Bring 
he  average  soil  of  Minnesota  here,  and  it  could  all  be  sold  as  a  ferti- 
zer. 

It  is  the  "  glorious  climate ''  of  India  that  is  its  greatest  wealth,  and 
lie  untutored  son  of  toil  makes  use  of  it  to  the  greatest  advantage. 

The  land  has  been  cultivated  from  time  immemorial  and  still  is  not 
xbansted.  The  people,  being  so  very  poor  and  obliged  to  consume 
verything  fior  themselves  and  their  cattle  and  unable  to  import  or  pur- 
base  fertilizers,  have  but  very  little  with  which  to  feed  the  soil.  That 
ttle  is  all  used  with  the  very  best  results.  The  experiments  at  the 
Government  experimental  farm  show  that  thorough  plowing  and  timely 
ufficient  irrigation  are  after  all  the  most  important  factors  in  production, 
n<l  they  also  show  that  a  thorough  upturning  and  exposure  of  the 
oil  is  sure  to  give  iu  return  a  good  crop. 

There  is  something  else  in  this  exposure  of  the  soil  to  the  sun.  When 
be  rains  begin,  the  air  and  earth  abound  with  insect  life.  Scarcely  a 
tep  can  be  taken  without  treading  on  insects,  crawling,  running  every- 
rhere,  and  while  walking,  riding,  driving,  there  is  a  continual  swarm 
f  insects  about  one.  At  night,  when  the  lamps  are  lighted,  the  tables 
r  space  about  the  lamps  are  covered  with  scores  of  kinds  of  insects, 
rom  big  moths  down  to  midges.  These  are  the  seen  and  felt,  but  the 
Dseen  infinite  myriads!  With  every  plowing  the  soil  must  receive 
luch  of  this  animal  life ;  with  every  shower  of  rain  there  must  be  an 
3sect  shower,  and  with  every  breeze  there  must  be  myriads  of  lives 
•recked  upon  the  sticky  clods  of  the  plowed  fields  which  make  fooil  for 
coming  crop.    The  living  feed  upon  the  dead. 


►^x> 


IIOAV   TIIF.V   TILL   THE   SOIL. 

"^he  India  farmer  has  scarcely  any  tools,  and  what  he  has  are  of  the 
plest  kind.   There  being  no  hard,  gravelly  soil,  no  stiff  clay,  no  hard- 
,  and  no  sticky,  calcareous  soil  to  work,  is  a  great  advantage  to 
.    By  a  ver3^  crude  implement,  which  can  scarcely  be  called  a  plow, 
land  is  torn  up.    This  plow  consists  of  a  triangular  piece  of  wood, 
ut  18  inches  in  length,  and  0  inches  in  diameter  at  the  larger  end, 
other  being  pointed.    On  the  flat  sidie  of  this  bit  of  wood  a  groove 
lade  into  which  a  lint  piece  of  iron,  a  foot  in  length,  an  inch  wide, 
half  an  inch  thick,  is  inserted  and  lield  in  its  place  by  a  staple.  The 
lie  underneath  does  not  interfere  with  the  rooting.    This  iron  bar, 
ch  is  pointed,  serves  as  a  nose  or  point  to  the  plow.    The  larger  end 
:his  triangular  piece  of  wood  is  mortised  into  an  upright  stick,  the 
er  about  3  feet  in  length,  at  the  top  of  which  is  a  wooden  pin  on  the 
it  side  for  a  handle.     About  18  inches  from  the  ground  a  strip  of 
rd  3  inches  wide,  an  inch  and  a  half  thick,  and  8  feet  long,  is  in- 
red  into  the  upright  stick,  and  serves  as  a  beam  and  tongue.    The 
:e  is  a  straight  stick  0  feet  long,  3  inches  indiameter^  with  four  wooden 
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pins,  each  6  inches  long,  one  on  each  side  the  neck  of  the  ballo(&8.  A 
small  beinp  rope  or  grass  twine  goes  under  the  ballocks'  necks  to  keq» 
the  yoke  in  its  ])lace.  The  beam  of  the  plow  has  a  few  notches  under 
it  near  the  end,  and  is  fastened  to  the  yoke  by  a  small  grass  rope  or 
twine.  The  plow  makes  no  furrow,  but  simply  root6  or  tears  up  the 
soil,  and  the  plowman  with  his  little  goad  or  whip  in  one  hand,  the 
other  holding  the  wooden  pin  in  the  upright  stalk,  walks  by  the  side  of 
the  plow.  The  cattle  are  of  the  Brahmini  species,  white,  slender-bodied, 
long-legged,  and  about  one-half  or  one-third  the  weight  of  oxen  in  the 
United  States,  and  very  lean,  as  about  the  only  feed  they  get  for  mouths 
before  the  rains  and  during  the  plowing  season  is  bhoosa,  or  wheat 
straw  and  chaif.  To  see  a  man  weighing  less  than  1(M)  pounds 
with  only  a  strip  of  cloth  around  hisloins  and  a  like  strip  about  his  head, 
driving  a  little  pair  of  lean  cattle,  swinging  his  whip  and  dodging  from 
side  to  side  of  his  plow,  and  calling  his  bulls  by  the  endearing  name  of 
"  my  daughters,"  is  quite  a  sight,  especially  when  first  observed  by  an 
American  farmer.  Plowing  is  hard  work,  both  for  the  litUe  cattle  and 
the  man  himself,  particularly  if  the  ground  is  hard  and  baked,  and 
if  it  is  the  first  plowing.  The  best  a  plowman  can  do  is  to  tear  np 
three-quarters  of  an  acre  a  day,  and  the  work  is  poorly  done.  The  land 
has  to  be  plowed  in  this  way  a  number  of  times,  especially  for  the  more 
substantial  crops.  The  cattle  cost  from  $5  to  $20  a  pair,  but  the  averai;e 
price  of  these  working  cattle  in  these  provinces  is  about  $8  a  pair.  The 
average  cost  of  a  plow  is  40  cents.  The  only  other  implement  used  is 
a  log  or  slab  of  wood,  6  or  8  feet  long,  drawn  sideways  across  the  field  by 
one  or  two  pair  of  cattle  to  crush  the  clods  and  smooth  the  sarfnoe. 
After  the  land  is  pulverized,  and  it  is  finally  well  done,  too,  the  last 
plowing  takes  place,  when  a  man  or  woman  dribbles  the  seed  firom  the 
hand  into  the  furrow  or  mark  after  the  plow. 

BEAPINa  AT^D   THRASHING. 

The  reaper  consists  of  a  blade  of  iron  6  inches  in  length,  1  inch  in  width, 
and  curved  like  an  old-fashioned  sickle,  with  a  notched  edge  and  a  short 
handle.  The  cost  of  this  instrument  is  4  cents.  The  harvester  sits  apon 
his  heels,  cuts  a  handful  of  straw,  which  he  lays  down,  then  waddles  on 
without  rising,  cutting  about  one-twelfth  of  an  acre  a  day,  for  which  he 
receives  5  cents,  boarding  himself.  After  this  reaping-machine  comes 
a  binder,  who  gathers  up  the  grain  and  binds  it  into  sheaves  aboat  tlie 
size  of  the  American  sheaf.  It  is  then  shocked,  and  after  a  day  or  tvo 
carted  to  the  thrashing-floor. 

The  thrashing-machine  consists  of  a  floor — a  bit  of  hard  ffroand--A 
stake,  a  number  of  cattle,  and  a  driver.  The  grain  straw  is  pikd  aroaml 
the  stake  in  the  floor,  the  cattle  are  connected  by  a  rope  tied  to  their 
horns  and  one  end  of  the  rope  fastened  to  the  stake,  and  the  driver 
keeps  them  going  until  the  straw  is  tramped  very  fine  into  what  is  called 
^^  bhoosa."  This,  after  the  grain  is  separated  from  it,  is  fed  to  the  cattle 
The  people  raise  almost  insurmountable  objection  to  any  other  mode  of 
thrashing,  as  this  is  about  the  only  way  in  which  the  straw  is  madeiuto 
bhoosa.  They  do  not  only  thrash  to  got  out  the  grain  bat  to  break  op 
the  straw,  and  particularly  to  flatten  it,  so  that  the  cattle  will  readjif 
eat  it.  Mr.  Ozauue,  superintendent  of  agriculture  in  the  Bombay  presi- 
dency, had  a  large  thrashing-machine  sent  from  England,  and  deft 
contract  with  a  landholder  for  50  acres  of  wheat  in  order  to  try  > 
chine.  After  the  work  had  commenced  the  landholder  fell  at 
knees  and  piteously  begge<l  for  the  thrashing  to  stop,  as  it  w<  i  i^u* 
Viuij  for  the  cattle  would  not  eat  the  straw.    A  Btraw-catter  ^ 

the  stiaw  will  not  do,  as  they  hold  that  it  must  be  flattened  anu 
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I  as  well  as  be  broken  up  short.  There  is  real  force  iii  this  objec- 
ad,  until  it  is  overcome,  the  people  will  use  the  cattle  and  the 
ing- floor.  In  time,  when  they  can  be  induced  to  raise  green  fodder 
serve  grass  as  hay,  or  make  ensilage,  which  is  being  introduced, 
ay  adopt  (he  civilized  method  of  thrashing.  Tet  their  system 
very  well.  They  have  the  cattle  and  plenty  of  time,  for  after 
t  they  have  less  work  to  do  and  the  straw  is  very  dry. 
winnowing  machine  is  a  scoop,  called  a  "soop,''  about  18  inches 
uade  of  reeds,  iind  in  shape  like  a  large  dust-pan.  This  is  filled 
:rain  and  chaff,  and  held  in  the  wind  so  that  the  chaff  falling 
t  is  blown  from  the  grain.  If  there  is  no  wind,  two  men  take  a 
t,  one  at  each  end,  and  wave  it  between  them,  while  a  third  drib- 
e  grain  from  the  soop.  Twenty  years  ago  the  writer  imported  a 
g-mill  from  the  United  States,  and  it  was  probably  the  first  one 
two  hundred  millions  of  people.  To-day  there  is  not  a  fanning- 
-ed  by  a  farmer  in  all  these  provinces.  There  are  some  used  at 
ge  markets.  The  cultivators  are  too  poor  to  purchase  them,  and 
idholders  will  not  take  the  trouble  or  be  willing  to  spend  Dheir 
in  this  way. 

r  thrashing,  the  bhoosa  is  put  in  thatched  ricks  or  bins,  or  in  a 
of  their  huts  or  mud-walled  houses,  and  fe4  out  very  carefully. 

THE  MODE  OP  CULTIVATION. 

first  thing  to  do  in  preparing  for  a  crop  of  wheat  is  manuring, 
I,  if  the  farmer  has  any  manure,  and  he  generally  saves  all  he 
r  his  wheat.    This  is  done  in  May  or  June,  just  previous  to  the 

After  the  field  has  been  plowed  a  flock  of  sheep  or  a  number  of 
»re  herded  on  the  field  at  night,  and  this  costs  the  farmer  some- 
as  he  usually  does  not  own  any  sheep.  The  least  number  of 
:he  land  is  plowed  is  ten  and  the  greatest  number  thirty.  About 
t  of  September  the  sowing  takes  place.    First  a  Brahmin  is  con- 

if  the  farmer  is  a  Hindoo,  to  fix  the  auspicious  time,  and  this 
ietermiued  he  appoints  a  man  to  do  the  first  sowing,  after  which 
e  can  dribble  the  wheat,  but  not  before.  The  farmer's  wife,  on 
out  the  seed,  reserves  a  little,  to  which  she  adds  more  grain,  and 
istributes  it  to  the  ofliciating  Brahmin,  the  plowman,  and  labor- 
?he  seed  is  carried  in  a  biisket  and  sprinkled  behind  the  plow 
le  hand.  The  average  amount  of  seed  tor  an  acre  is  150  pounds, 
le  districts  the  wheat  is  carefully  weeded,  the  weeds  serving  as 
r  the  people  and  the  grass  as  fodder  for  the  cattle.  In  most 
the  fields  have  to  be  watered,  and  this  has  to  be  done,  usually, 
three  times,  first  after  the  seed  germinates,  when  the  wheat  is 
to  blossom,  and  the  last  when  the  wlieat  is  in  the  ear.  The  aver- 
?t  of  watering,  which  is  by  different  facilities  and  processes,  is 
i2.2p  an  acre.  The  harvest  for  wheat  sown  in  October  takes 
n  March,  but  usually  the  harvest-time  is  in  April,  the  wheat 
ig  in  about  five  months. 

THE   COST. 

bullocks $8  00 

40 

15 

30 

06 

ring  scoop 06 

06 

iffcer 50 

953 
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The  cost  of  raising  an  acre  of  wheat  is : 

Rentier  acre gSOO 

Cai'tage  of  uiamire 19D 

150  pounds  of  seed 1(15 

PlovFing  twenty  times 75 

8owinj;  by  baud 1^ 

Watering  three  times iin 

Reaping  and  can-yiug W) 

Thraelnng :r» 

Winnowing 07 

Total 10  Qi 

If  the  land  is  not  of  the  very  best  quality  and  near  to  the  cultivator's 
village^  the  rent  would  be  less  than  the  above  rate,  Bometimes  less  than 
half  of  it.  In  a  full  average  crop  the  average  yield  per  acre  is  17  bush- 
els for  irrigated  laud  and  for  dry  land  10  bushels.  The  average  price 
for  wheat  in  the  Northwest  Provinces  and  Oudh  during  the  last  five 
years  has  been  G8  cents  a  bushel.  At  this  rate  the  17  bushels  woaU 
be  worth  811.56  and  the  bhoosa  or  straw  $3,  making  $14.56,  leaving  a 
profit  of  but  $3.01  an  acre ;  that  is,  if  the  farmer  hires  the  work  done: 
otherwise  he  gets  paid  for  his  own  labor.  Yet  at  the  best  he  gets  but 
little,  as  he  has  to  give  tithes  to  the  Brahmin,  the  sweeper,  the  watch- 
man of  the  village,  and  others.  It  is  most  fortunate  that  during  two- 
thirds  of  the  year  there  is  something  growing,  weeds,  vegetables,  frait» 
or  coarser  grain  of  some  kind,  or  these  poor  people  could  never  poll 
through.  Give  them  only  one  crop,  as  in  Minnesota,  and  one  jw 
would  end  their  labors  and  their  lives.  These  cultivators  cannot  aifind 
to  eat  the  wheat  they  raise.  When  they  do  eat  it  it  is  as  a  luxury'  and  a 
treat.  Their  usual  food  is  the  coarser  grains,  herbs,  weeds,  vegetable!} 
and  cheaper  fruits. 

ACREAGE. 


The  area  of  wheat  in  the  Northwest  Provinces  and  Oudh  is : 


Dividions. 


Heerut . . . 
KoUilouiul. 

Ajrra 

Allahabad 
Jbau»i  — 
Benares . . . 
Teiai 


XOinHWEsT  I'UOVIXCES. 


Total  Xorthwest  Provinces 

OLI»H. 


Luckuow  ... 

Sita]»ore 

Fyzabad  

Kov  Bareillv 


Tolal  Oudh 
Grand  total 


I  yomial  area. 

i 


Aeret, 

1,105,328 

1, 033, 520 

M3,877 

TM,  618 

08.180 

4U3.854 

33,787 


3, 557, 053 


306, 370 
421,804 
476, 142 
203,815 


1,407.780 


4,965,683 


Area  under 
wheat. 
1883-*84. 


Area  note 


Aertt. 
1,206,510 
1.033.990 
563,68    I 
223,233  > 
07,602  : 
541, 100  ! 
54,627 


306,370 
421,804 
476, 142  ■ 


203,815 


1,407.730 


i.ss7,in 

lil^W 

stt,m 


3,778,668  1.0%"^ 


5,186^308 


Making  the  normal  area  100,  then  the  crop  for  1884-.'85  is  107,  quit* 
an  increase  over  the  previous  year. 
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Kindu  and  area  for  1884'-85. 


Divisious. 


[eerut . . . 
obilound 

If  ra 

lUbabaul 
bMuni  — 

eral 


xouTuwKsT  ruoviNtxs. 


White. 


Acres. 

400,875 

222. 633 

71,636 

G(,  142  I 

2,589 

111.196 

6.327 


Acres. 

851.607 

204,621 

110,096 

0U,359 

79, 032 

336, 104 

31,486 


Mixed 

white  and 

red. 


Total  Northwest  Proviuces. 

OUUH. 


948, 397 


Kftporo 

yuibad . .  . . 
ucknow  ... 
;oy  Bareilly . 


Total  Uudh 


106, 480 
72, 4C2 
07.333 
23. 183 

209, 458 


1, 213, 155 


13.1, 524 
355. 092 
154,  081 
157,044 


Acre*. 

480,090 

671, 101 

378.632 

07,528 

1.761 

86,618 

18,83» 


204.180  . 
Kj.OOl  i 
79. 137  ! 
37, 194 


800,341  ,        400.112        1,475.011 


Total. 


Acres. 

1, 257, 572 

1,098,354 

670.264 

222, 029 

83,802 

58:^,  OIK 

56,506 


1.  660. 563        8, 822, 115 


444,184 
513, 155 
301,151 
217.421 


Grand  total 1.217.855  i    2,013, 4QU      2.060,075;      5.293.026 


The  amount  of  wheat  for  18S4:-'85  is  estimated  to  be  as  follows: 


•tuck  esibtiu;;  at  haiveht, 


TODR. 

00,000 

:rop  onedi-'8o 2,100,000 

Total 2,1(50,000 

)edact  food  for  comiug  year 1,450,000 

Seed  for  comiDg  year ; 300,000 

1,750,000 


410,000 


Or  15,3()0,(>G7  bushels  foe  export  from  the  Northwest  Proviuces  and 
)udh  for  188i-'S5. 


Area  and  product  for  all  ludia  in  Aprils  1885. 


Political  divisions. 


rUOVlNCES. 

t*ao.)iib 

Sorth^CRt  Piovincos  and  Ondb 

>stral  Provinces 

Bombay 

Beit  V 

Total 

NATIVE  8TATE8. 

BCDgtl 

K^potHna 

JeAtral  India 

U  jderabiid 

ll3-i»ore 

!?««hmere 

Baitxla 

Total 


Acree. 


7,381,400 
5,20»<,026 
3, 700,  000 
2, 670, 000 
810,057 


Tons. 


2, 857,  COO 

2, 100. 000 

817,  S57 

500.  IKJ 

135,770 


10, 868. 463  I      0,  500, 000 


850, 000  I 

2,250.000  ! 

3,  500,  000  . 

750,000  I 

21,740  ; 

500,000 

8'»,000  1 


330,020 

517, 857 

500,000 

12, 420 

2,  757 
133. 333 

8,900 


7, 951. 740  I      1, 512, 187 


From  the  above  it  appears  that  the  area  under  wheat  in  the  whole 
of  India  for  1884-^85,  was  27,820,223  acres,  and  the  total  tons  yield  for 
the  year  was  8,013,(H)G,  or  21)9,ir>o,584  bushels.  The  increase  in  acreage 
under  wheat  iu  1884-85  over  1883-'84:  in  the  Northwest  Provinces  and 
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Oudh  is  111,628  acres,  and  this  is  uot  by  the  decrease  of  the  acreage  of 
other  crops,  bat  mostly  iu  the  taking  up  of  new  land.  A  similar  in- 
crease was  probably  made  in  the  other  parts  of  India.    ' 


EXPORTS. 

The  exports  of  wheat  from  India  for  the  past  six  years,  as  shown  io 
the  annual  trade  reports,  are  as  follows : 

Ttn. 

l»79-'80 109,777 

1680-'81 373,7W 

1H81-V2 Jn»,17« 

l^'H-i-'ri^ : 7O7.tt0 

1883-»«4 1,047,8*4 

18d4-^e5 79«,n4 

As  the  export  for  the  present  year  is  not  yet  completed  the  total  may 
equal  twice  the  amount  stated  above,  or  1,500,000  tons  or  56,000,000 
bushels. 

PORT  OF   SHIPMENT. 

The  following  table  shows  the  amount  of  wheat  exported  from  each 
port  during  the  past  four  years : 


Ports. 


1881.'82.  :  1882-'88.  ■-  188S-'8i. 


Calontta.. 
Bombay  .. 
Kumchee. 
Madras  . . . 
Bangoon. . 


Tom, 

333,402 

566,420 

02.619 

540 

177 


Total I    008,176 


TonM. 

221,070 

347,887 

136.616 

329 

418 


707,220 


Tom», 

380,576 

448.580 

218,641 

76 


1,047,8M 


UM-m 


tki,ra 

« 
111 


•mTM 


'Ex poll  not  complete.     The  amonnt  for  this  year  will  be  probably  twice  the  amonnt  above  ^tn^ 

WHERE   IT  WENT. 

The  countries  to  which  the  exports  were  made  are : 


Countries. 


I  1881-'82.  I  1882-'83. 


United  Kingdom. 

Belgiiini 

France 

Holland 

Italy 

Egypt 

Other  countries.. 


Total 


ToiiM. 

408,061 

131,261 

265,403 

3r),  610 

17.066 

45,954 

28,012 


098,176 


Torn. 
328,758 

72,944 
178.385 

28,912 
8.806 

39,977 

40,488 


1883-'84. 


707.220 


Ibiw. 
525^418 
129^678 
160,805 
0,687< 

22,276  1 
165,289 

26»626; 


UM-m 


fMfc 

8R,1N 

11I.S!9 
1T,« 


1,0I7,8M 


*w;7M 


*  Export  not  yet  completed. 


TRANSPOETATION. 


Until  lately  the  greatest  obstruction  to  wheat  raising  in  India  was  the 
difficulty  of  transportation.  Formerly  the  wheat  was  mostly  used  fcj 
.ocal  consumption,  as  the  people  could  not  afford  to  pay  the  increased 
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insed  by  the  transportation  for  long  distances.  .This  has  now  been 
d  by  the  construction  of  long  lines  of  railway.  Prices  for  dili'er- 
rts  of  India  are  somewhat  eqaalized,  and  foreign  markets  now 

the  local  prices.  To  show  the  difference  in  transportation,  a 
Hock  cart  will  carry  thirty  manuds,  2,400  pounds,  or  40  bush- 
niles  in  one  day  for  1  rupee,  or  40  cents,  which  is  1  cent  a  l^ushel 
niles,  or  a  bushel  1  mile  for  one- twelfth  of  a  cent.    At  this  rate 

wheat  from  Gawnpoor  by  bullock  cart  to  Calcutta,  a  distance  of 
es,  would  cost  57  cents  a  bushel.  The  freight  per  ton  by  rail 
le  distance  is  $5.76,  or  15.43  cents  a  bushel.  This  gives  a  difier- 
41.57  cents  on  each  bushel,  the  value  of  the  railway  to  the 
jhipper  at  Gawnpoor.  Wheat  shipped  by  rail  from  Gawnpoor  to 
y,  via  Sabarmuti,  a  distance  of  1,004  miles,  costs  22.16  cents  a 

when  shipped  from  Gawnpoor  via  Jubbulpoor,  a  distance  of  964 
he  rate  is  28.91  cents  a  bushel,  proving  in  this  case  that  the 

way  round  is  the  nearest  way  home. 

FBIOES  OF  WHEAT. 

)rices  of  wheat  during  the  second  week  of  May,  1885,  were,  per 


At- 

Whlt^ 

B«d. 

r. ..............•.•....•..........•■■■■*■>•>«••■■............ ............. 

OenU. 
49 
51 
67 
46 
45 
60 
62 

Omtt. 
46 

49 

51 

1 

46 

[>oor.  ..................................................................... 

44 

46 

47 

ly,  1884,  the  price  of  wheat  in  Gawnpoor  was  68  cents  per  bushel. 
,  1885,  it  was  44  cents.  The  price  in  May,  1885,  in  Galcutta  was 
?,  and  in  Bombay  78  cents.  In  English  nioney  the  price  in  Gal- 
as 21.88  shillings  per  quarter  of  492  pounds,  and  in  Bombay  24.57 
s.  Sea  freights  and  other  charges  from  Galcutta  to  London  were 
illings  per  quarter,  from  Bombay  7.27  shillings  per  quarter,  so 
inarter  of  wheat  from  these  provinces  landed  in  London  from 
a  cost  31.57  shillings,  and  from  Bombay  31.85  shillings.  The 
India  wheat  in  London  on  May  16,  1885,  was  34.5  shillings, 
ring  a  good  margin  to  both  the  Galcutta  and  Bombay  shippers! 
owing  prices  are  for  an  imperial  quarter,  492  pounds,  during  a 
f  years : 


Yean. 

India. 

Great 
Britain. 

1 

Yean. 

India. 

Great 
Briuin. 

g.  d. 
33    7 
22    7 

24  2 

25  0 
22    9 
19  11 
19    7 
25  11 

8.  d. 
46  11 

56  8 

57  0 

58  8 
55    9 
45    2 

1878 

».  d. 
35  11 
37    2 
26    5 

22  3 

23  4 
23    6 
22    8 
21    7 

46    5 

1879 

43  10 

1880 

44    4 

1881 

46    4 

1882 

45    1 

1883 

41    7 

40    2 

1884 

36    8 

*■"*" 

56    9  ' 

1 

1885 

M    1 

r  Ao- 


'85 
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A  COMPARISON. 

A  competent  writer  here  makes  this  comparison  (Delhi  is  890  miles 
from  Calcutta  and  940  miles  from  Bombay) : 

Cost  of  wheat  per  (xuarter  at  Delhi SO  0 

Railway  freight A  i; 

Shipping .••.. 6  6 

Total  cost  in  London  for  492  i)oundB • 33  2 

CoHt  of  wheat  in  Chicago  per  auarter 3911 

Railway- iVeight,  Chicago  to  New  York t)  i 

Ocean  ircight,  Now  York  to  London 2  4 

41  5 

If  this  is  a  true  estimate  of  the  American  cost  and  charges  it  shows 
much  in  favor  of  India.  Mr.  J.  E,  CConor,  assistant  secretaiy  to  tlie 
Government  of  India,  iinaucial  department,  in  reviewing  the  export 
trade,  says : 

<^  It  has  been  more  than  once  pointed  out  in  these  reviews  that  the 
trade  in  Indian  wheat  must  be  one  of  a  very  uncertain  and  flactoating 
character.  Its  continuance,  on  a  very  large  scale,  depends  on  the  con- 
currence of  a  number  of  circumstances :  (1)  Abundant  crops  in  India; 
(2)  crops  below  the  average  in  the  United  States  and  in  Europe;  (3)  low 
rates  of  freight ;  (4:)  low  rates  of  exchange.  When  all  these  exist  to- 
gether the  supply  of  Indian  wheat  which  will  be  put  on  the  consumlDg 
markets  will  astonish,  as  it  has  astonished,  those  who  are  but  imperfectly 
acquainted  with  the  capacity  of  India  for  the  production  of  this  ^ain. 
When  one  or  the  other  of  them  fails,  the  margin  of  profit^  which  is  BO 
slender  at  the  best  that  exporters  must  work  on  a  very  extensive  scale  to 
obtain  appreciable  returns,  shrinks  in  such  a  degree  that  the  export  will 
be  carried  on  either  to  fulfill  engagements  already  entered  into  or,  as  an 
unavoidable  alternative  to  paying  for  imports  in  money.  This  year  the 
second  of  the  factors  which  must  be  present  to  make  the  wheat  trade 
profitable  has  been  absent.  The  harvests  have  been  abundant  in  tbe 
United  States  and  Europe,  stocks  in  hand  are  large,  and  the  supplies  io 
existence  or  in  prospect  are  so  considerable  that  the  price  of  wheat  ia 
Euglandhas  fallen  to  as  lowapointashasbeenknown for  ahondredyean. 
Prices  have  not  similarly  fallen  in  India,  though  it  has  been  stated  ui  a 
very  positive  way  that  India  can  produce  wheat  at  a  much  lower  cost 
than  tbe  United  States — an  assertion  to  which  I  venture,  for  reasou 
given,  to  demur  altogether — the  fact  remains  that  India  in  her  present 
<nrcumstauces  cannot  afford  to  sell  her  wheat  with  profit  for  the  prioe 
ottering  in  London  of  37  shillings  a  quarter  and  even  less.  The  avenge 
j)rice  of  wheat  in  London  has  been,  in  1880, 44«.  4'd. ;  1881,  4off.4d.;  18^ 
4o«.  Id. ;  1883,  Us.  lid.,  and  1884, 37;?.  Sd.  In  the  first  week  of  1884  the 
average  was  39,v.  a  quarter,  and  by  the  end  of  February  it  had  gone 
steadily  down  to  3G.v.  11  d.  Then  there  was  a  rise  to  38*.  Id.  by  the  end 
of  March,  and  tbe  average  for  tbe  three  months  was  37«.  9d-  hi  Af  ril 
it  was  37«.  2d.j  and  in  3Iay  oSs.  2d.  The  price  fell  to  37«.  in  June,  and 
then  for  the  three  months  was  only  37*.  Gd.  a  quarter.  Since  then  priow 
have  actually  fallen  as  low  as  34s.  a  quarter.  Now,  to  leave  a  profit  at 
all,  Indian  wheat  must  sell  for  39«.  or  40«.  a  quarter,  when  prices  in  India 
and  freights  are  both  low." 

An  Indian  daily  paper,  commenting  on  tbe  above,  says: 

"The  Indian  wheat-grower  may  derive  some  consolation  iiom  the 
iuowledge  that  if  tbe  American  farmer  has  this  year  prevented  tie  ex- 
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)rt  of  wheat  from  ludia  he  bos  ruined  himself  in  the  process.  Nothing 
clearer  than  that  wheat  cannot  be  grown  at  a  profit  in  the  United  States 
the  selling  price  ia  less  than  33».  the  quarter  in  the  London  market, 
rith  the  present  rates  for  wheat  in  Sarope,  the  American  fanner  is  6im- 
ly  ruined,  and  the  American  papers  have  Bhowu  ooncluaively  that  the 
Western  farmers  are  getting  less  for  their  wheat  at'  the  place  of  pro- 
actiou  than  it  had  cost  them  to  grow  it.  •  •  "  Another  year  of 
lually  low  prices  would  shut  up  thousandB  of  farms  iu  the  far  Westjand 
ready  it  is  reported  that  the  area  underwheat  this  year  in  the  States  is 

>  per  cent,  less  than  in  1SS3  and  18M.  TheAmerican  fanner  is  obliged 
t  force  his  wheat  on  the  European  market,  as  he  must  convert  bis  pix)d- 
■X  into  cash,  and  there  is  comparatively  no  interoal  demand  in  his  own 
)untry  for  it.  •  •  •  The  Indian  producer  grows  a  variety  of  crops 
id  can  sell  the  most  profitable  produce  and  store  the  rest.  When 
heat  prices  fall,  he  buries  his  wheat  aod  takes  his  sugar  or  bis  barley 

>  market.  Again,  there  is  a  great  internal  demand  for  wheat  in  India, 
jd  this  is  capable  of  great  expansion  whenever  wheat  is  cheap.  Thou- 
lods  of  persons  io  every  district  will  eat  wheat  in  preference  to  barley 
'  b^ra  (a  kind  of  millet)  whenever  it  falls  below  20  seers  a  rupee, 
vbich  is  1  ceDt  ii  pound).  As  it  rises  above  this  rate  the  internal 
insumptiou  contracts.  •  •  •  The  producer  is  getting  lower  prices 
lan  he  probably  expected,  but  he  is  not  being  ruined  like  his  American 
val,  and  he  is  getting  it  better  price  at  the  place  of  production  tbau 
le  latter.  If  Indiau  wheat  prices  were  regulated  as  Amerloau  wheat 
•ices  are,  solely  by  the  English  market,  and  if  Ipdiau  wheat  bad  to  be 
iDt  to  Europe  for  sale  at  auy  price,  wo  should  tlien  witness  rniuoasly 
w  prices  in  the  up-country  markets." 


VARIETIES   OP  WHEAT. 


1  India,  but  they  may  ffeu- 
td,  hai^  or 


There  are  a  number  of  varieties  of  wheat  ii 

ally  be  classed  in  the  markets  as  of  four  kinds,  white  or  r«d,  1 

ift,  and  this  classiUcation  is  recognized  in  the  European  markets. 

le  soft:  white  wheat,  which  commands  the  highest  price  in  Europe,  is 

■own  extensively  in   Xorthern  India,  Hajpntana,  and  Qinurat.    The 

ft  red  comes  next  in  value  and  is  grown  in  the  Central  Frovinoes. 

jrmerly  the  bard  vbeats  were  preferred  by  the  natives,  but  the 

iropean  demand  for  soft  wheat  has  so  influenced  the  price  as  to  h»v« 

auged  the  taste  of  tbo  natives. 

The  principal  foods  are  wheat  or  barley,  millet,  and  rice,  wbloh  are 

timated  as  follows : 
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aOYERNMENT  ENOOUBAaEMXNT. 

Every  effort  is  being  made  to  encourage  wheat  onltnre  in  India.  I/dj; 
lines  of  railway  have  been  built  with  th^  wheat  transportation  in  view. 
The  Government  has  given  special  privileges  to  those  taking  up  new 
lands,  especinlly  in  the  Terai.  This  is  a  tract  of  laud  from  20  to  30 
miles  in  width  along  the  base  of  the  Ilimalayas.  It  is  most  excellent 
land  for  wheat.  I  have  seen  it  yield  40  bushels  to  the  acre,  and  of  tbe 
finest  berry.  This  Terai  is,  however,  a  sickly  spot,  and  it  is  almost  im- 
possible for  any  one  to  live.in  it  during  the  rainy  season.  The  cultiva- 
tors, usually  from  the  mountains,  go  to  their  homes  in  June,  before  the 
rains  set  in,  and  return  in  September,  in  time  to  sow  the  fields  which 
they  had  plowed  before  going  away. 

IRRIGATION. 

Great  efforts  have  been  made  by  the  Government  to  utilize  water  for 
irrigation  purj)Oses.  In  the  south  of  India  tanks  are  numerous.  Id 
Mysore  the  number  is  reckoned  at  38,000  and  in  the  Madras  presidency 
twice  that  number.  Some  of  them  are  large  and  might  be  cidle<l  lakes. 
One  in  Mysore,  the  largest  in  India,  is  4U  miles  in  circumference.  There 
are  also  many  canals.  The  Ganges  Canal,  leaving  the  Ganges  Biver  at 
Hurdwar,  which,  including  its  branches,  is  about  900  miles  in  length, 
irrigates  1,200,000  acres,  and  cost  £3,000,0(M) ;  the  Agra  Canal,  which 
leaves  the  Jumna  Elver  at  Delhi,  irrigates  225,000  acres  and  cost 
£800,000;  the  Bari  Doab,  in  the  Punjab,  from  thtJ  river  Ravi,  465  miles 
in  length,  irrigates  250,000  acres  and  cost  £1,500,000 ;  the  Soane  Canal, 
from  the  river  Soane,  in  Western  Bengal,  irrigates  300,000  acres ;  the 
Sirhind,  on  the  Satlej,  cost  £2,750,0()0 ;  the  Caveri  irrigates  820JK)0 
acres,  costing  £116,000;  the  Kistna,  235,000  acres,  costing  £463,OU0; 
the  Godaveri,  530,000  acres,  costing  £736,000 ;  the  Orissa,  98,000  aciw, 
costing  £1,450,000.  Many  of  the  rivers  and  streams  are  turned  from 
their  channels  during  their  flow.  In  the  Punjab  about  900,000  acres  are 
irrigated  in  this  way  and  in  Sindh  1,800,000  acres.  The  most  impor- 
tant method  of  irrigation  is  by  wells,  and  they  are  very  uumeroaa  in 
every  locality.  The  ])ermanent  wells,  lined  with  bnck,  cost  from  $40 
to  $250  each,  according  to  the  depth,  one  30  feet  deep  and  5  feet  in  di- 
ameter costing  about  $100.  The  temporary  wells  without  curbing  are 
abundant,  but  usually  last  only  for  one  season.  Persian  wheels  and 
leather  buckets  are  used  for  these  wells.  A  Persian  wheel  and  two 
pairs  of  bullocks  will  irrigate  20  acres,  but  these  wheels  are  only 
adapted  for  wells  less  than  20  feet  in  depth.  A  leather  bucket  and  one 
pair  of  bullocks  will  irrigate  an  acre  in  five  op  six  days,  or4acreB8 
month.  In  the  Punjab,  out  of  21,000,000  of  cultivated  acres,  over 
5,600,000  are  irrigated,  as  follows : 
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WHEAT   CULTUBE  IN  INDIA. 

le  Northwest  Provinces  and  Ondh  there  ate  36,000,000  of 
icres;  of  these  there  are  irrgated  : 
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ng  a  total  of  11,454,000  acres. 

following  tuble  sltows  the  percentage  of  irrigated  land  thn 
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;he  irrigated  land  8,000,000  acrea  are  by  the  better  class  oi 
works,  12,000,000  by  wella,  and  the  balance  by  the  temp 
ela  and  caiialfi. 

ABEA  AND  POPTTLATIOH. 

United  States  has  an  area  of  2,970,000  sqnare  miles,  ezdi 
a,  and  a  population  by  the  last  censns  of  50,155,783,    d 

that  under  British  rule,  contains  877,'950  square  miles,  ai 
St  ceusns  contains  a  population  of  198,508,796.    Inclading  r 

indirectly  under  British  admiuistratioa  India  has  an  ai 
123  square  miles  iiud  a  population  of  252,660,650.  The  D 
t  has  an  average  population  of  17  to  the  square  mile,  BritiE 
6,  audincladiug  the  native  states,  171  to  the  square  mile.* 

OOKOLUSIOH. 

onclndiug  I  will  state  whiit  I  think  are  the  advantages  and 
of  wheat  raising  in  India:  (1)  The  wonderfhlly  permanen 
eness  of  the  climate  and  soil.  (3)  The  nae  of  irrigation,  on  ac 
ch  there  can  be  no  failure  of  the  growth  of  a  crop.  (3)  T 
I  for  inland  tnius[X)rtation  aud  cheap  ocean  freights.  (1 
y  of  seasons,  giving  the  farmer  work  in  the  fields  every  moi 
ar,  thus  making  the  wheat  crop  almost  an  extra  or  snrpl 

ires  M  to  area  Mid  population  of  India  do  not  exootljr  agree  wlUi  ofit 
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the  otber  crops  supplying  the  laborers  with  food.  (5)  The  cheapness  of 
labor.  All  these  combined  indicate  that  the  wheat-growing  power  of 
India  will  largely  increase.  The  OoTcmment  is  planning  in  everyway 
to  increase  the  facilities  of  irrigation,  introdncing  now  seed  and  improved 
methods  of  cnlturc,  and  also  urging  that  freights  on  wheat  by  the  state 
and  other  railways  be  greatly  reduced. 

The  drawbacks  are :  (1)  Heavy  storms  of  wind  aud  rain  that  cansetlio 
grain  to  lodge  just  before  harvest,  when  it  quickly  spoils  in  the  botsnn. 
(2)  Heavy  hail  storms,  and  in  some  localities  frost.  The  hail  breakstlic 
stalk  or  thrashes  out  the  grain.  (3)  Eust,  tiies,  and  locusts  t)r  grass 
hoppers.  All  these  greatly  afltect  the  crops  at  times,  but  they  are  acci- 
dents and  expected  to  occur  only  occasionally. 


TRUCK  FARMING. 


By  A.  Oemlkr,  Wilmington  hlandy  Chatham  County,  Oeorgla, 


HISTORY. 


The  forcing'  of  fruit  and  vegetables,  like  nearly  every  other  art,  had 
;  origin  in  the  desire  to  supply  a  demand.    Merely  the  acc^eration 

maturity  by  shelter,  exposure  to  the  sun,  and  other  means  was 
obably  practiced  at  an  earlier  date,  but  the  actual  luxury  of  forcing 
getable  productions  was  first  practiced  by  the  Romans.  Oolumella, 
irtial,  and  Pliny  tell  us  that  ^'  spicularia,''  or  plates  of  talc  or  mica, 
jre  utilized  for  the  purpose  of  forcing  cucumbers  in  order  to  gratify  the 
Jte  of  the  Emperor  Tiberius  (died  A.  D.  37)  for  that  vegetable  through- 
t  the  year.  By  the  application  of  hot  water  to  the  soil  and  hot  lime- 
)nes  near  the  roots  cherries  were  ripened  near  Poitou,  in  France,  in 
3  sixteenth  century,  and  sent  to  Paris  by  post  on  the  1st  of  May.  In 
3  following  century  peas  were  forced  to  maturity  by  exposing  the 
mts  in  boxes  to  the  warm  sun  during  the  day,  and  protecting  them 
der  the  shelter  of  the  gardener's  house  during  the  night;  and  in  a  let- 
*  dated  May  10, 1706,  Madame  de  Maintenon  speaks  of  new  peas  hav- 
^  been  the  principal  subject  of  talk  at  the  French  court  for  four  snc- 
jsive  days. 

In  the  vicinity  of  important  towns  in  every  country  where  market  gar- 
ning  is  extensively  pursued  for  the  purpose  of  supplying  the  population 
th  fruit  and  vegetables,  competition  in  the  production  of  the  earliest 
)ps  has  always  been  the  most  interesting  and  lucrative  feature  of  the  in- 
stry.  Such  was  the  case  until  recently  near  all  the  large  American  dt- 
I.  About  thirty  years  ago  market  and  farm  gardening  on  Long  Island 
d  in  New  Jersey,  to  supply  the  rapidly-increasing  wants  of  the  growing 
pulation  of  Xew  York  City,  was  very  profitable.  Its  pursuit  frequently 
nferred  competency  and  wealth,  notwithstanding  the  farm  land  was 
metimes  worth  from  $200  to  $1 ,000  per  acre.  In  this,  as  in  other  conn- 
es,  rapid,  frequent,  and  regular  steam  transportation  has  revolution- 
jd  all  this,  and  now  the  higher  prices  of  early  produce  accrue  to  gar- 
ners of  southern  latitudes  at  a  distance  of  hundreds  of  miles,  who 
Itivate  land  averaging  not  more  than  one-fifth  the  value,  and,  in  con- 
^uence  of  the  warmer  climate,  at  less  expense.  In  fact,  market  gar- 
ning  on  Long  Island  has  recently  become  comparatively  so  unrema- 
rative  that  many  of  those  formerly  pursuing  that  branch  of  husbandry 
ve  turned  their  attention  to  dairy  farming.  The  distance  seems  to 
tend  with  the  increased  demand  and  with  the  improved  transporta- 
Q  facilities.  At  lirst  Norfolk  became  the  principal  and  nearly  the  only 
ot  of  production  for  the  supply  of  the  Eastern  markets.  Within  the 
zfew  years  competition  from  more  southern  localities  has,  however,  in 
sabjected  Norfolk,  although  in  less  degree,  to  similar  expcurience, 

tibe  acreages  of  several  of  the  most  remunerative  crops  have  been 

(688) 
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reduced  In  favor  of  those  less  able  to  endure  the  dangers  of  tmu- 
portation,  and  consequently  less  likely  to  be  extensively  grown  at  ex- 
treme Southern  points.  At  present  truck  farming  is  pursued  ^ngthe 
whole  Atlantic  coast  down  to  Key  West  and  around  that  of  Ae  Gulf 
to  Mobile  and  Galveston,  reaching  even  beyond  the  confines  of  the 
United  States  to  New  Providence  and  tbe  Bermudas.  The  same  dr- 
curostances  prevail  in  Europe.  Formerly  England  and  some  of  the 
continental  countries  merely  went  beyond  their  own  boundaries  for  a 
supply  of  early  fruit  and  vegetables;  then  France  and  Spain  became 
tbe  sources  of  supply,  but  now  Algiers,  beyond  Uie  Jkfediterranean,  is 
tbe  most  southern,  and  therefore  most  profitable  tmck-flEUiniug  locality. 
A  few  fruit  and  vegetables  may  occasionally  have  been  sent  North  from 
Georgia,  but  the  first  crop,  exclusively  for  the  purpose  of  shipment  to 
Northern  markets,  was  one  of  watermelons  grown  by  E.  B.  BarstoWjOf 
Wilmington  Island,  Ghatbam  Gounty,  in  1852. 

In  the  preceding  summer  a  party  embarked  on  board  the  packet  Isaae 
Mead  (Gaptain  Brown)  for  New  York,  and  for  their  use  dnnng  tbe 
passage  he  placed  on  board  about  fifty  fine  melons.  Only  a  fe^  haviDg. 
been  consumed,  tbe  captain,  to  whom  they  were  presented,  sold  the  bal- 
ance at  such  higb  prices,  that  Mr.  Barstow  conceived  the  idea  of  making 
the  venture.  Notwithstanding  many  drawbacks,  it  resulted  so  satis- 
factorily that  other  sea  island  cotton  planters  of  neighboring  islandB, 
notably  Gol.  W.  E.  Pritchard,  of  Skidusay,  and  Judge  K.  T.  Gibson,  of 
Wbitmarsh,  became  tempted  to  do  likewise.  These,  and  a  few  others 
on  a  smaller  scale,  continued  to  plant  melonjs  for  shipment.  When  the 
war  commenced  W.  R.  Pritchard  had  60  acres  in  melons.  None  were 
grown  in  Southern  Georgia  along  tbe  line  of  the  Savannah,  Florida  and 
Western  Eailroad  until  1870,  when  George  R.  McBee,  near  Valdosta, 
and  W.  R.  Tally,  at  Oiisley  Station,  Lowndes  Gounty,  became  the  pio- 
neers of  an  industry  in  that  section,  which  has  reached  such  enormous 
proportions  as  to  tax  tbe  carrying  cajvacity  of  the  transportation  com- 
panies to  the  utmost. 

Truck  farming,  or  the  growing  at  the  South  exclusively  for  the  Nortb- 
em  markets,  as  a  distinct  business,  of  all  or  a  selection  of  such  fruit  and 
ve<>etables  as  would  be  likely  to  arrive  at  destination  in  good  conditioa 
and  meet  with  a  ready  sale  atter  having  endured  the  dangers  and  vicis- 
situdes of  transportation  to  market,  was  commenced  at  Norfolk,ya.,b.v 
some  Jersey  men  about  1858,  near  Gharleston  and  Savannah  about  18a<), 
but  not  in  Florida  until  1870,  and  five  years  later  still  at  Mobile,  ll^'ith- 
out  the  results  of  tbe  civil  war  between  the  States  it  never  could  have 
reached  its  present  proportions.  While  in  point  of  fiict  it  was  carried 
on  to  some  extent  before  tbe  war,  emancipation  may  be  considered 
really  tbe  birth  of  truck  farming  on  an  extensive  scale.  It  was  not  an 
industry  that  could  have  recommended  itself  to  rice  planters,  and  these 
were  tbe  only  agriculturists  owning  large  forces  of  slaves  in  the  vicin- 
ity of  tbe  large  Atlantic  coast  cities,  nor  would  any  of  them  havefiira 
moment  entertained  tbe  proposal  of  hiring  their  hands  to  truck  fermen. 
I  was  the  largest  slaveowner  previous  to  the  war  engaged  in  the  bnsi- 
ness  in  tbe  neigh borbood  of  Savannah,  and,  unless  I  had  availed  myself 
of  house-servants  and  mechanics,  at  no  time  could  I  have  commanded 
a  larger  labor  force  than  twent^'-six  adults,  male  and  female.  Now  sev- 
eral of  tbe  larger  truck  farmers  there  employ  hands  during  the  picldDg 
season  by  tbe  hundred. 

In  1870  J.  B.  Young  bad  150  acres  in  strawberries  near  Norfolk,  and 
^e  required  in  tbe  neighborhood  of  1,000  hands  to  pick  the  berrieSi 
'■'^e  daily  yield  of  berries  near  Norfolk  is  estimated  at  between  4^ 
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nd  S,000  boBbels,  and,  as  60  qnarts  is  above  the  average  daily  picking, 
t  fiiUows  that  at  least  between  2,6C0  and  3,200  hands  are  indisiiensa- 
ile  to  gatber  tbis  single  crop.  Tbe  late  ez-Governot  Hamtnoud,  of 
touth  Carolina,  correctly  predicted  that  in  case  of  emancipatioD  the 
legroes  woalil  collect  ia  groups  upon  tbe  ontskirta  of  the  towns,  and  it 
8  tbe  better  class  of  this  population,  witling  to  perform  some  vork, 
bat  supplies  the  truck  farmer  with  tbe  needed  labor.  This  is  fortunate 
'or  sodbty  as  well  aa  for  tbe  negroes  and  truck  farming,  or  some  of  his 
>tber  predictions  might  also  have  become  realized,  far  the  industry 
^ves  occupation  and  support  to  a  large  proportion  of  these  otherwise 
die  people. 

LABOB. 

Truck  farming  being  but  a  branch  of  the  general  agriculture  of  the 
South,  it  is  to  tbe  same  Crod-given  instrument,  the  negro,  tbe  farmer 
nust  look  for  his  labor.  It  is  rarely,  even  in  the  vicinity  of  Norfolk, 
rbat  recourse  is  had  to  any  other  race.  Tbe  pernicious  share  system 
las  never  yet  invaded  truck  farming.  Hands  are  paid  generally  in  the 
ricinity  of  tbe  cities  every  Saturday  evening,  at  a  certain  daily  rate, 
ind  if  honest  work  is  exi>ected  and  no  idleness  or  loitering  permitted, 
iHl  justice  and  prompt  pay  should  be,  and  generally  is,  forthcoming. 
&,ccording  t«  tbe  Annual  Iteport  of  the  Department  of  Agriculture  for 
L870,  tbe  average  rate  of  monthly  wages  on  the  plantations  in  the  in- 
:erior  of  Georgia  was  $10.73  without  board.  When  the  truck  farmer 
lires  by  tbe  month,  which  is  rarely  done,  he  pays  about  912  with  rations. 
Tbe  nsual  daily  rate  from  Mobile  to  Norfolk  is  50  to  60  cents  per  day  for 
jFomeu  and  00  to  75  cents  for  men  without  board.  At  Savannah  it  is 
SO  cents  and  60  cents,  respectively.  A  few  trustworthy  hands,  partion- 
arly  valuable  doriug  the  marketing  season,  or  those  attending  to  stock, 
nay  receive  a  slightly  increased  pay.  Some  farmers  pay  selected  hands 
i  oents  per  basket  for  picking  cucumbers  and  tomatoes,  and  1  cent  addi- 
ional  per  crate  for  packing  tbem,  while  others  employ  tlie  gang  for  tbe 
pose,  depending  upon  their  personal  supervision  to  have  it  done 
properly. 

Tbe  table  below  gives  the  asnal  rate  for  the  labor  mentioned: 
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The  hours  of  labor  are  IVom  sunrise  to  sunset,  with  variable  allowances 
for  meals  duriug  the  diEferent  seasons. 

LOCATIONS. 

As  no   crops  of  vegetables   satisfactory  either  in  quantity  or  in 

Qoalityi  and  consequently  in  pecuniary  returns,  can  be  produced  with- 

li       al  applications  of  manure,  nor  when  grown  can  he  safely  con- 

[o  market  and  offered  to  the  trade  without  convenient  transpor' 
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tatiou  facilities,  it  follows  that  tbo  vicinity  of  the  larger  seaport  cities, 
whose  commercial  relations  with  the  North  sufilce  to  support  legfihr 
and  frequent  steamship  communications,  must  offer  the  best  locations 
for  truck  farming.  Here  the  public  liveiy,  trade,  dray,  and  street  rail- 
road, and  the  private  stables,  as  well  as  the  scaven^r  department^ 
supply  lar^jo  quantities  of  manure.  The  jrreater  the  proximity  to  the 
city  tiie  better  will  also  be  the  labor  supply.  Increase  of  distance  in- 
voives  not  only  loss  of  time  at  every  communication  between  the  farm 
and  the  city  or  the  point  of  shipment,  but  possibly  more  or  less  damage 
to  the  produce  by  the  shaking  and  jolting  of  wagon  transportation.  Itw 
for  this  reason  mainly  that  locations  further  removed  may  be  profttably 
made  available  on  the  banks  of  rivers  or  streams,  where  water  trans- 
portation may  be  effected.  If  truck  farming  could  be  confined  to  these 
favorable  locations,  all  the  truck  grown  could  command  better  prices, 
the  average  returns  would  be  larger,  and  the  business  would  be  more 
remunerative,  both  to  grower  and  consignee.  This  would  obtain  notao 
jjnich  in  consequence  of  the  smaller  aggregate  of  producers,  but  on  a^ 
count  of  its  superior  quality  when  grown  under  favorable  anspices,  and 
not  after  having  been  subjected  to  injury  attendant  upon  longer  trans- 
jiortation.  It  is  invariably  the  result  that  truck  of  poor  quality  tends 
to  depivss  the  market,  whatever  may  be  the  quantity  of  stock  on  hand 
at  the  time.  It  is  for  this  reason  that  along  the  line  of  the  E^vannab, 
Florida  and  Western  Railroad,  trending  south  from  Savannah,  very  little 
erate  stuff  is  grown. 

The  wonderfully  favorable  climate  of  Florida  for  the  growing  of  early 
fruit  and  vegetables  with  the  least  expenditure  of  care  and  money,  in- 
lites  and  enables  her  farmers  to  compete  with  those  at  nearerand  otntt- 
wise  more  favorable  points,  but  even  then  they  are  restricted  to  the 
smaller  choice  of  the  best-carrying  articles.  Even  shipments  of  these 
r)ften  arrive  at  destination  in  such  terribly  bad  order  as  not  only  to  be 
total  losses  to  the  grower,  but  to  damage  other  stock  with  which  they 
are  sometimes  stowed  on  shipboard.  I  have,  for  instance,  seenFIoiidA 
tomatoes  at  the  wharves  of  the  Ocean  Steamship  Company  in  Savaonih 
awaiting  shipment  to  Xew  York,  already  in  such  terribly  decayed  con- 
dition that  the  juice  was  dripping  out  of  the  packages  in  snfBcient 
(juantity  to  form  little  puddles  on  the  ilooring  of  the  wharf. 

Finally,  cotton  planters  along  the  lines  of  the  various  railroads  have 
attempted  truck  farming  as  an  adjunct  to  their  regular  and  more  im- 
portant operations,  as  a  rule,  however,  with  disastrous  results,  simply 
because  nearly  all  the  conditions  essential  to  success  were  absent  It 
may  be  that  small  returns  for  crops  grown  under  such  circumstances 
and  received  at  a  season  when  cash  is  most  acceptable  would  content 
tlie  cotton  planter.  We  are  taught  in  truck  farming,  as  in  all  other 
j)in'suits,  either  by  our  own  experience  or  that  of  others,  to  utilize  to  the 
hest  advantage  all  the  means  and  conditions  essential  to  success, so  as  to 
make  the  most  of  op))ortunities,  leaving  nothing  to  chance  or  accident: 
but  most  of  the  cotton  planters  who  embarked  in  truck  farming  ignorwl 
all  the  teachings  of  experience  of  others  and,  therefore,  court^  failure 
by  attempting  to  produce  these  special  crops  with  ridiculously  inade- 
quate manuring,  a  total  want  of  knowledge  in  growing,  harveatingT 
handling,  ])a(5king,  and  marketing  them,  jind  without  convenient  trans- 
l)()rtatiou  facilities. 

It  may  be  remembered  that  during  the  summer  of  1881  severe  drought 
prevailed  over  all  the  Northern  and  Il^orthwestem  States,  catting  short 
such  crops  of  vegetables,  among  others,  as  are  stored  for  winter  use.  The 
domestic  stock  of  beets,  carrots,  turnips,  cabbages,  and  potatoes  becsme, 
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herefore,  exhausted  comparatively  very  early  in  the  winter,  so  much  so 
LS  to  encourage  large  importations  from  Europe.  In  consequence  of 
his  universal  scarcity  of  vegetables  the  spring  shipments  of  truck  met 
m  urgent  demand  and  prices  ruled  unusually  high.  The  ^ear  was  also 
otherwise  an  exceptionally  favorable  one,  fortune  seeming  to  smile  upon 
ruck  farming,  for  the  season  had  been  very  propitious  for  the  protluc- 
ion  of  bountiful  crops  of  excellent  quality.  Widely  circulated  reports  o( 
hese  facts  gave  rise  to  the  so-called  "  boom"  in  truck  farming,  exciting 
be  cotton  planters  to  embark  in  the  industry  more  extensively  than  was 
)rudent,  in  most  cases  without  any  experience.  Unfortunately,  too,  for 
lie  venture,  the  highly  unfavorable  season  of  1883,  combined  with  the 
easoDS  above  mentioned,  to  cause  a  very  general  failure,  but  few  of  the 
)lanters  having  realized  satisfactory  returns. 

SOIL  AND  ITS  PREPARATION. 

Xo  truck  farmer  will  achieve  any  considerable  success  unless  he 
kvails  himself  of  all  the  means  in  his  power  to  produce  crops  of  the 
lighest  attainable  quality  as  well  as  satisfactory  quantity.  He  must 
lot  only  have  a  good  soil  and  render  it  highly  fertile,  but  he  will  have 
;o  put  it  in  a  condition  of  agricultural  excellence  by  perfect  drainage, 
adicious  plowing,  harrowing,  and  stirring  with  the  smaller  implements 
)f  tillage  during  cultivation,  so  as  to  render  it  mellow  and  aerated  in 
)rder  that  as  large  a  percentage,  not  only  of  whatever  plant-food  in 
;he  form  of  fertilizers  he  intrusts  to  it,  but  also  what  is  already  stored 
n  it,  may  become  available  during  the  entire  growth  of  bis  crops.  He 
nay  commit  to  his  land  an  abundance  of  all  the  elements  of  plant-food, 
)ut  unless  well  prepared  by  drainage  and  the  implements  of  tillage,  as 
ar  as  practical  results  arc  concerned,  it  will  be  too  sterile  to  produce 
remunerative  crops,  because  it  holds  too  much  in  an  insoluble,  unavaU- 
ible  condition  to  promote  crop  growth.  It  is  principally  the  surface 
loil  that  supplies  vegetables  with  food,  and  the  farmer  should  remember 
hat  with  eveiy  inch  he  adds  to  his  enriched  soil  he  gains  per  acre  an 
jnormous  body  (G,272,C40  cubic  inches),  with  its  content  of  mineral  ingre- 
iients,  increasing  its  capacity  of  gathering,  retaining,  and  rendering  up 
)lant  food,  besides  encouraging  a  deeper  penetration  of  the  roots  to  find 
md  absorb  moisture  during  drought.  Only  loose,  friable  soil  absorbs  the 
noisture  of  dews,  especially  below  the  surface,  and  ammonia,  carbonic 
md  nitric  acids  from  the  atmosphere  to  any  extent.  Tillage  may,  there- 
ore,  be  considered  equivalent  to  manuring,  inasmuch  as  it  renders  the 
ioil  not  only  fit  to  absorb  elements  of  fertility  from  the  atmosphere,  but 
ilso  brings  into  availability  those  already  existing  in  it.  The  character 
)f  the  soil  will  naturally  affect  the  advisability  or  extent  of  deep  plow- 
ug.  Too  much  of  a  hard,  tenacious  clay  should  not  be  turned  up  to 
leteriorate  the  physical  quality  of  the  surface,  and  thus  endanger  its 
itness  as  a  good  seed  bed.  A  soil  is  heavy,  in  the  language  of  the 
'armer,  when  it  ofl'ers  considerable  resistance  to  the  implements  of  till- 
ige  in  consequence  of  its  consistency  or  tenacity,  and  not  on  account  of 
ts  weight  or  specific  gravity.  Thusclay  is  "heavy,''  although  it  weighs 
i6  pounds  less  than  sand  tx)  the  cubic  foot,  while  sand  is  the  light  soil 
)f  the  farm.  Humus,  however,  is  light  in  both  respects.  The  weight 
)f  sand,  clay,  and  humus,  in  a  naturally  moist  condition,  is,  respectively, 
L41. 115,  and  81  pounds  per  cubic  foot. 

The  relations  of  these  three  constituents  of  ever^  fertile  soil  to  heat 
lad  moisture  are  of  the  highest  importance  to  agncultore.  The  table 
idow  shows  how  they  are  comparatively  affected  by  these  agents,  and 
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also  their  relative  power  of  absorbing  and  holding  matters  dissolved  in 
the  water  of  the  soil  and  their  shrinkage  in  drying : 


Characteristios. 


Pfnuoftbllity  to  lif^nid  water 

Capillarity  or  imbibition  of  moistnre 

Kapidity  of  evai>oration 
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CoiideuHation  of  {;aaea  from  theatrooapbere. 
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It  will  be  seen  from  the  relation  of  the  soil  to  heat  that  one  consisting 
principally  of  sand  will  necessarily  bo  conducive  to  rapid  growth,  edJ, 
earliness  being  indispensable  to  success,  it  follows  that  a  soil  of  sncli 
consistency  would  be  for  this  reason  preferred  by  the  truck  Deiruier.  In 
point  of  fact  a  light  sandy  loam,  with  a  considerable  admixture  of  decay* 
iiig  vegetable  matter,  is  the  best  adapted  to  this  branch  of  agricultnrei 
It'  the  soil  be  defi(dent  in  the  latter  it  may  be  most  readily,  most  cheaply, 
and  most  expeditiously  supplied  by  green  manuring. 

A  light  rain  of  half  an  inch  is  equivalent  to  a  fall  of  14|000  gallouB, 
or  5G  tons  to  the  acre.  Each  pound  of  a  manuring  of  16  tons  of  stable 
manure  would  be  supplied  with  half  a  gallon  of  dissolving  water,  and  in 
case  of  the  application  of  1  ton  of  commercial  fertilizer  each  poond 
would  be  furnished  with  8  gallons  of  water.  On  a  soil  readily  pe^ 
meable  to  water  the  manure  would  be  quickly  dissolved,  as  it  pasaei 
through  in  an  aggregated  form,  thus  bringing  their  food  in  an  available 
form  more  quickly  to  the  roots  of  vegetation.  In  consequence  of  ito 
greater  porosity  the  air  is  more  rea<lily  admitted  when  sand  is  a  con- 
stituent of  a  soil  in  considerable  predominance,  tiiUB  fiacilitating  decompo- 
sition, solubility,  and  hence  availability.  In  such  a  soil  manure  acts 
more  quickly  and  more  effectively;  hence  such  a  one  is  capable  of  pro- 
ducing a  satisfactory  crop  with  less  manure  than  a  heavy  olay.  notwitk 
standing  the  latter  is  naturally  richer  in  all  the  elements  of  plant-food. 
As  proven  by  Professor  Way,  chemist,  of  the  Boyal  Agricultural  Sode^ 
of  England,  and  others,  clay  not  only  possesses  a  wonderfial  power  ot 
absorption  but  actually  suspends  or  prevents  putre&ction.  In  hie  in- 
vestigation on  the  ^^  Power  of  soils  to  absorb  manurei"  Profeasor  Way 
says: 

Three  quantities  of  fresh  nrine,  of  2,000  grains  each,  were  meMored  out  into  liiiiflv 
glasses.  With  ono  portion  its  own  weight  of  $and  was  mixed,  with  another  ito  ewB 
weight  of  white  clay^  the  third  heing  left  without  admixtnre  of  any  kind.  Wbca 
smelt  immediately  alter  mixture  the  sand  appeared  to  have  bad  no  eneot|  whUitttt 
clay  mixture  had  entirely  lost  the  smeU  of  urine.  The  three  gleeeee  wera  oofwrf 
lightly  with  pai>er  and  put  in  a  warm  place,  being  examined  fh>ni  time  to  tlBMi  b 
a  few  hours  it  was  found  that  the  urine  containing  sand  bad  beoome  ■llgbtiy  paMj 
then  followed  the  natural  urine ;  hut  the  quantity  with  which  cUmj  baa  been  Bisn 
did  not  become  putrid  at  all,  and  at  the  end  of  seven  or  eight  weeks  ft  bad  onl^  tbo  p^ 
ciiliar  Riiicll  of  fresh  urine,  without  the  slightest  putridity.  The  anrfaee  of  iheflli9f 
however,  became  afterwards  covered  with  a  luxuriant  growth  of  conforvn,  wbiehdM 
not  happen  in  the  other  glasses. 

Professor  Way  also  found  that  putrefaction  of  urine  would  be  pt^ 
vented  by  merely  filtering  it  through  clay  or  shaking  the  two  together 
and  pouring  oft'  the  liquor  after  it  had  settled.  This  action  and  itB won- 
derful absorptive  power  is  not  attributable  to  the  day  itselfi  but  to  the 
double  silicate  of  alumina  and  lime  or  soda  which  it  contain 

The  remarkable  and  world-renowned  experiments  of  that  great  Bfp^ 
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iltural  benefactor,  Sir  John  Bennet  Lawes,  assisted  by  Dr.  Oilbert, 
irried  on  with  the  atmost  care  for  forty  years,  near  Bothamsted^  Eng- 
>nd,  at  his  own  expense,  substantiate  the  fact  that  manures  baned  in 
ay  soils  become  very  slowly  decomposed,  and  that  such  soils  hold  large 
aantities  of  plant-food  locked  up  in  unavailable  form. 

Number  two  of  the  twenty-nine  experimental  wheat  plots  has  received 
aring  forty  successive  years  an  annual  application  of  14  long  tons  of 
esh  barn  yard  manure,  or,  since  the  first  season  of  1843-'44,  an  aggre- 
ate  of  627.2  tons  of  2,000  pounds,  while  plot  No.  3  has  remained  con- 
nuously  uumanured.  Now,  Sir  John  having  kindly  sent  me  a  pamphlet 
jntaining  the  experiments  up  to  the  fortieth  season  inclusive,  I  find 
le  last  crop  of  the  plot  manured  annually  with  14  tons  barn-yard  man- 
re  to  have  been  35^  bushels,  against  35|  bushels,  the  average  yield  of 
le  first  recorded  sixteen  years.  In  other  words,  after  having  been 
lanured  with  627J^  tons  barn-yard  manure  in  the  aggregate  for  forty 
ears,  the  soil  produced  only  one-eighth  of  a  bushel  more  the  last  sea- 
on  than  the  average  of  sixteen  years  first  recorded. 

The  result  on  the  continuously  uumanured  plot  is  still  more  astonish- 
ig.  The  yield  the  fortieth  season  was  13J  bushels  and  the  weight 
f  clean  grain  61 J  pounds  per  bushel.  The  average  yield  of  sixteen 
ears  (1852  to  1867)  was  14J  bushels  j  of  the  sixteen  years  (1868  to  1883) 
:  was  11|  bushels,  and  the  average  of  the  thirty-two  years  13J  bushels ; 
rith  the  weight  of  clean  grain,  67|  pounds  per  bushel.  In  other  words, 
he  plot,  without  the  least  manure  of  any  kind,  produced  the  fortieth 
eason  only  1  bushel  less  than  the  average  of  the  first  sixteen,  2J  more 
ban  the  average  of  the  second  sixteen,  and  three-fourths  of  a  bushel 
lore  than  the  average  of  the  preceding  thirty-two  years ;  and  the  weight 
f  the  clean  grain  per  bushel  the  last  season  was  3^  pounds  greater 
ian  the  average  of  the  preceding  thirty-two  yea^rs. 

These  remarkable  results  are  attributable  to  the  fact  that  the  Both- 
msted  experimental  wheat-field  is  a  heavy  loam  with  a  subsoil  o^yel- 
>wish  red  clay^  a  rich,  retentive  soil  with  an  abundance  of  plant-food 
)r  the  demand  of  many  more  such  crops,  becoming  available  very 
lowly  notwithstanding  the  superior  tillage  practiced  at  the  Botham- 
ted  experimental  station. 

The  average  removal  of  nitrogen  in  the  wheat  crops  of  the  uumanured 
lot  per  acre  per  annum  for  thirty-two  years  was,  by  analysis,  ascer- 

ned  to  have  been  20.7  pounds.  In  1881  six  samples  of  the  soil  were 
I  yzed  three  times,  9  inches  deep,  from  each  of  nineteen  plots.  The 
rst  9  inches  of  the  continuously  uumanured  plot  alone  contained  2,404 

»nnds  of  nitrogen  in  the  2,552,202  pounds  of  dry  mold.  Without 
diking  into  consideration  the  actual  gain  of  nitrogen  by  the  ammonia 
nd  nitric  acid  in  dews  and  rains,  nor  the  probably  heavier  loss  in 
xainage,  we  have,  after  the  removal  of  the  thirty  eighth  crop,  still 
nongh  left  in  the  upper  9  inches  of  soil  alone  for  one  hundred  and  six- 
een  more. 

The  explanation  of  the  results  of  the  plot  manured  annually  with 
4  tons  barn-yard  manure,  lies  in  the  fact  that  the  fresh  manure  was 
amed  under  deeply,  probably  with  a  four-horse  plow,  as  customary  in 
Snglaud,  where  neither  air  nor  water  could  find  ready  access  to  pro- 

)te  decomposition  and  render  it  available  for  crops,  thus  leaving  to 
clay  its  full  power  of  suspending  decay. 

Had  the  manure  been  applied  upon  the  surface,  or  harrowed  into  the 
soil,  or  had  the  soil  been  of  a  more  sandy  character,  the  results 
Id  have  undoubtedly  been  different. 

AAving  learned  that  the  method  of  deeply  plowing  under  their 
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luaiiuro  prevails  with  inauy  of  the  track  farmers  uear  Xorfolk,  coldra- 
ting  a  rather  heavy  clay  Boil,  I  have  treated  the  question  intentionallj 
at  8oiue  length,  ami  respectfully  submit  the  above  as  arguments  against 
the  practice. 

It  is  customary  amoug  truck  farmers  uear  cities  to  allow  crab-gross  to 
grow  upou  their  well-manured  lields  after  the  crops  have  been  takeuoif. 
It  gives  them  several  mowiugs  duriug  the  season,  providing  them  gen- 
erally not  only  with  an  abundance  of  good  fodder  for  their  stock,  but 
also  with  an  income,  for  it  sells,  at  least  iu  Savauuah,  at  dlu  per  ton. 
Unfortunately  for  the  reputation  of  this  crab-grass  hay,  the  cutting  is 
frequently  deferred  too  late  to  secure  the  best  quality.  When  suflBcient 
time  can  elapse  bctwciui  the  turning  under  of  tho  stubble  ami  tto 
])lanting  of  crops  for  liho  ensuing  season,  it  should  by  all  means  be  per- 
mitted to  decay  and  to  form  humus  in  the  soil ;  otherwise,  as  in  tbacaM 
of  crops  like  peas  and  potatoes,  which  are  put  in  as  early  as  December 
and  January,  it  ought  to  bo  raked  out,  and  may  bo  used  as  bedding 
when  dry,  or  put  on  the  compost  heap,  or  burnt  on  the  ground  if  mixed 
with  nut-grass. 

MANURE  AND  1T«   APPLICATION. 

Without  a  sufficient  supply  of  manure  there  can  be  no  great  snceesi 
in  truck  farming,  nor  indeed,  unless  under  very  peculiar  ciroamstanees, 
in  any  other  branch  of  agriculture.  Market  gardening  requires  its  more 
liberal  use  than  any  other  kind  of  husbaudr3\  No  satisfactory'  crops 
of  vegetables,  either  in  quality  or  in  bulk,  can  ever  be  exjiectecl,  how- 
over  favorable  all  other  conditions  might  be,  without  being  well  ma- 
nured. There  is  no  land  in  the  United  States,  however  fertile  in  its 
natural  state,  that  would  not  produce  more  and  better  vegetables  with 
liberal  manuring  than  without  it  j  indeed,  land  that  might  pay  for  culti- 
vation without  it  would  most  deserve  a  liberal  supply.  The  progreMlve 
truck  fiirmer,  therefore,  should  never  allow  himself  to  be  restricted  in 
its  use  by  a  short  su[)ply.  When  location,  want  of  facilities  for  pro- 
curing a  sulliciency  of  stable  manure,  or  inadequacy  of  stock  to  secnn 
cnougli  barnyard  njnnure  from  its  droppings, confines  the  fkrmertoan 
economical  use  of  mimure,  recourse  must  be  had  to  commercial  ferti- 
lizers and  to  the  agent  hereafter  to  be  mentioned. 

If  the  manure  be  a  complete  one,  like  stable  manure,  containing  all 
the  eleincnts  of  plant-food  in  benelicial  relative  quantity,  with  none  in 
dangerous  excess  (as  might  occur  with  too  much  common  salt,  or  in  low 
grade  kainit,  too  much  dangerous  chloride  of  magnesium,  for  instance), 
if  tho  land  be  well  stocked  with  humus  and  be  iu  excellent  agricnltnitl 
condit  ion,  there  is  little  risk  of  the  Southern  truck  farmer  applying  such 
heavy  doses  to  his  land  as  to  endanger  his  crops.  The  soil  has  hewto- 
fore  been  subjected  too  long  to  homoeopathic  treatment  for  any  fearsto 
be  entertained  on  that  score. 

The  truck  iarnier  aims  to  stimulate  his  crops  to  rapid  growth.  They 
arc  all  of  earlier  maturity  than  those  of  the  graiu  or  cotton  plinter. 
ilc  is  therefore  compelled  not  only  to  use  a  much  larger  quantity  of 
])laiitf()od  in  his  nianurial  applications  than  his  crops  can  possibly  take 
up,  but  his  fertilizers  must  act  quickly.  Ho  wants  no  permanent  ni- 
nures,  but  active,  soluble  ones. 

In  New  Jersey  and  on  Long  Island  the  market  gardeners  apply  from  W 
to  SO  tons  of  stable-manure  to  their  early  cabbages  per  aoret  and,asthe 
plants  are  set  much  closer  and  are  much  more  sure  to  headnnivemillj 
than  at  the  iSouth,  a  yield  of  50  tons  to  the  aero  is  not  an  ezeenlTeeS' 
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[mate.  Below  will  be  found  a  table  giving  the  Qbemical  oonstitaents 
f  75  tons  of  stable  manure  and  of  50  tons  of  cabbages,  from  whioh  may 
\e  seen  that  the  demands  of  such  a  crop  are  far  short  of  the  quantities 
f  plant-food  contained  in  the  manure: 
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The  kind  of  vegetable  and  closeness  of  the  stand  will  usually  deter- 
nine  the  quantity  to  be  applied ;  it  has,  however,  become  proverbial 
vith  the  market  gardener  that  "  the  last  load  pays  best.'' 

For  all  close  crops,  like  cabbage  and  potatoes,  requiring  liberal  ferti- 
izing,  at  least  a  part  of  the  manure  should  be  broadcasted.  The  most 
luccessful  truck  farmers  in  the  vicinity  of  Savannah,  operating  on  an  ex- 
^nsive  scale,  broadcast  for  these  crops  about  twenty  loads  of  30  bushels 
)ach,  using  the  Kemp  &  Burpee  spreader,  and  an  additional  twenty 
oads  in  the  drill,  supplementing  the  latter  with  either  700  pounds  best 
Peruvian  guano,  or  half  a  ton  of  fish  scrap  per  acre.  This  rich,  moist, 
ermented  manure,  sometimes  mixed  with  night  soil,  must  weigh  about 
15  pounds  per  bushel,  or  1,350  pounds  per  load,  which  would  aggregate 
J7  tons  of  supplemented  stable  manure  per  acre.  Ifeither  in  the  appli- 
cation of  manures,  nor  in  any  of  his  other  operations,  should  the  intelli* 
jent  member  of  any  branch  of  agriculture  be  empirical.  The  physical 
lature  of  his  soil,  and  the  peculiar  root  growth  of  any  special  crop,  must 
jovem  him  more  than  other  considerations.  As  stated  in  the  paragraph 
m  soils,  manure  may  be  applied  deeper  in  light  than  in  heavy  land.  The 
jeneral  farmer  will  not  manure  his  surface-rooted  small  grain  and  his  tap- 
rooted  cotton  (which  also  makes  deep  lateral  roots  12  feet  long  J  in  the 
i^ame  manner,  nor  should  the  truck  farmer,  on  land  of  identical  pnysical 
character,  do  so  with  his  radishes  or  snap-beans,  and  his  cabbages.  No 
rule  then  will  suit  all  cases.  Generally  it  is  advisable,  however,  what- 
3ver  be  the  nature  of  the  soil,  to  place  at  least  a  part  of  the  manure 
wrhere  the  roots  of  the  plant  in  its  first  stages  of  growth  may  reach  it, 
in  order  that  it  may  acquire  a  youthful  vigorous  start.  Manure  may  be 
placed  more  deeply  for  tap-rooted  plants  than  for  such  whose  roots 
ramify  through  the  soil  near  the  surface  but  do  not  penetrate  it  deeply. 

Plants  growing  through  the  heat  of  midsummer  are  apt  to  send  their 
roots  deeper  into  the  soil  than  those  confined  to  an  early  season ;  but 
the  crops  of  the  track  farmer,  with  the  exception  of  the  watermelon — and 
that  delights  in  heat  and  comparative  dryness— are  all  of  early  maturity. 

Many  truck  farmers  are  now  adopting  the  plan  of  dividing  the  manur- 
ing, and  claim  advantages  for  the  new  method.  They  apply  stable  ma- 
nure in  the  drill,  and  during  growth,  when  the  plant  most  needs  stimu- 
lating, using  an  easily  soluble  ammoniated  commercial  fertilizer  on  each 
ride  of  the  rows.  It  is  cither  applied  on  the  surface  and  hoed  in,  or  most 
Brequently  the  crop  is  barred  off  and  the  fertilizer  deposited  in  the  fur- 
rows. In  an  essay  like  this  space  will  not  permit  a  dissertation  on  all 
the  various  manures  and  fertilizers  which  may  be  utilized  in  truck 
ning. 
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A  few  remarbH  npon  the  one  whiob  mnst  nIwaTS  chiefly  be  lelied  npon 
everywhere  In  market  gardening,  stable  maon^ ;  a  few  npon  that  gmd 
material  in  wliicli  the  lucky  Soath  leads  the  world  in  its  fortunate  posses- 
niou,  cotton-Beed ;  and  a  few  on  green  mannring  with  the  cov  pea  will 
have  to  suffice. 

Stdble  manure  may  be  considered  a  complete  fertilizer,  ft  containg, 
vhen  fermented,  all  the  elemeute  of  plant-food  in  available  form.  Tlie 
litter,  or  bedding,  when  decayed,  supplies  humuB.  Xo  other  maiinre  is 
80  well  adapted  tg  alter  and  improve  the  physical  condition  of  tenacions 
soils,  nor,  wlten  decayed,  suits  one  of  asandy  character  better.  All  or- 
ganic manures  to  be  promptly  efficacious,  whether  applied  to  light  or 
heavy  soil,  should,  at  least,  be  partially  decomposed,  in  order  ttaattbe 
fertilizing  elements  may  be  in  a  more  soluble  or  available  form.  Fresli 
or  gi-een  manure,  however,  is  better  adapted  to  heavy  tliau  to  sandy  h^ 
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There  is  considerable  loss  from  exposure  of  the  manure  heap  to  rains, 
particularly  to  the  heavy  shoirers  of  the  South,  but  it  is  rarely  possible 
for  the  truck  farmer  to  keep  the  targe  quantity  he  requires  undercover. 
The  following  table  is  from  Dr.Yoelcker.of  the  Royal  Agricultural  Col- 
lege of  Cirencester.  There  was  but  a  small  loss  of  nitrogen  and  agiin 
in  tlic  soluble  orj^auic  matter,  some  of  the  insoluble  organic  matter  bar- 
iug  become  soluble  in  the  course  of  fermentation  doring  the  first  six 
mouths  of  an  English  winter ;  but  in  our  Bouthem  climate  the  proba- 
bilities are  that  the  deterioration  would  commence  earliet. 
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When  stable  manure  is  piled  loosely  and  the  air  has  ready  acoeu  to 
the  interior  fermentation  jiroceeds  rapidly.  Under  the  evolntion  of 
much  heat  the  manure  "  fire  fangs"  and  there  1b  much  loss  of  the  volstile 
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onate  of  ammonia,  which  is  prodaced  during  fermentatioii.  It  is 
acticable  for  the  truck  farmer  to  avoid  this  by  turning  his  manure, 
ire  and  compacting  it  to  preclude  the  air  will  prevent  the  rapid 
entation  and  accompanying  loss.  The  trampling  of  hogs  may  be 
e  effective.  Extensive  truck  farmers,  located  favorably  near  large 
Sy  preserve  their  large  accumulations  from  this  danger  by  daily  de- 
bs of  partly  fluid  night  soil  upon  their  manure,  considerably  aug- 
ting  its  value.  The  wagons  are  driven  over  the  pile  and  the  fri- 
it  delivery  tends  to  compact  it.  A  recent  city  ordinance  prohibits 
leposit  of  night  soil  within  3  miles  of  the  city  limits  of  Savannah ; 

the  nearer  and  otherwise  more  favorably  located  fiftrmers  are  de- 
ed from  this  source  of  manure.  Gardeners  near  cities,  who  collect 
3  quantities  of  stable  manure  by  daily  accumulations,  rarely  place 
3  than  four  hundred  wagon-loads  in  a  single  pile,  but  prefer  to  have 
^posited  in  suitable  quantities  upon  the  headlands  of  each  field, 
re  it  may  be  convenient  for  application.  By  covering  each  pile, 
D  finished  and  practicable,  to  the  thickness  of  several  inches  witii 

too  rapid  fermentation  by  exclusion  of  air  would  be  prevented,  and 
volatile  and  escaping  ammonia  would  be  absorbed  by  the  covering 
\i.  The  truck  farmers  located  remotely  from  the  cities  may  augment 
r  manure  piles  by  composting  it  with  muck,  frequently  much  richer 
itrogen  than  the  best  stable  manure,  woods,  earth,  or  good  garden 

thus  preventing  a  too  rapid  fermentation ;  or  they  may  use  their 
Her  stock  of  stable  manure  as  a  basis  for  compost  heaps  of  every 
ible  material  which  can,  after  decay,  form  plant-food.  It  will  induce 
sustain  the  fermentation  so  necessary  to  break  down  these  crude 
stable  materials  in  ordec  that  their  elements  may  become  available, 
manurial  value  of  the  excrements  of  all  animals  will  depend  upon 
constituents  of  their  feed.  A  horse  fed  on  com  or  oats  and  good 
,  will  void  better  manure  than  one  fed  on  straw.    Block  estimated 

a  horse  will  void  172  pounds  fresh  dung  if  fed  on  100  pounds  of  hay. 
pounds  when  fed  on  100  pounds  of  oats,  and  only  43  pounds  if  fed 
LOO  pounds  of  grass.     A  single  horse,  if  well  fed,  voids  about 

00  pounds  of  solid  dung,  and  3,000  pounds  of  urine  annually.  John- 
found  that  the  manure  of  the  horse-car  stables  in  New  York  con- 
ed 0.53  per  cent,  of  nitrogen.  If  two-thirds  of  both  the  solid  and 
id  excrements  were  saved  during  the  year  there  would  remain  for 

1  horse  5  tons  of  manure  containing  53  pounds  of  nitrogen.  Accord- 
to  the  analysis  of  Dr.  Emil  Wolff  5  tons  of  stable  manure  contain9 
•ounds  of  nitrogen. 

elow  is  a  table,  according  to  Professor  Wolff,  showing  the  amount 
itrogen,  phosphoric  acid,  and  potash  in  1  ton  of  the  fresh  dung  and 
ii  urine  of  different  domestic  animals : 
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AVitli  stable  manure,  as  with  every  otliei*  coniiziodity,  the  demuid 
<?overns  the  i^rice.  Wlieii  I  conimeuced  tnick  farmiug,  in  1856,  itoonld 
be  ha<l  at  some  of  the  public  stables  for  the  hauling.  Two  years  after- 
wards I  paid  $100  by  the  year  for  all  the  manui*e  from  the  largest  liveiy 
stable.  At  present  it  costs  at  the  stables  iu  Savannah  25  cents  pei 
(lnmp-(uirt  load  and  50  cents  for  a  two-horse  load,  thrown  in  without 
] lacking,  or  it  is  contracted  for  by  the  year  at  the  rate  of  40  cents  ])er 
wagon-load. 

At  Norfolk,  where  so  nmch  is  required,  recourse  must  be  had  to  (lis- 
taut  points,  and  it  is  brought  iu  schooners  from  New  York,  Baltimore, 
and  Wasliin^^jton,  costing  by  the  cargo  sometimes  $1.50  i>er  load  of  i^i 
bushels.  A  bushel  of  green  manure,  as  it  comes  witli  the  stiaw,  &c., 
from  the  stable, weighs  about  28  or  30  pounds.  Delivered  at  Noriblk,ii 
ton  would,  therefore,  cost  about  $5.  The  Norfolk  truck  farniere,  how- 
ever, use  large  quantities  of  the  best  Peruvian  giiauo. 

According  to  ligures  given  in  the  appendix  to  Hsirris's  Talks  on  Ma- 
nures, to  which  valuable  work  1  am  indebted  for  several  of  those  data, 
the  price  of  stable  manure  in  Philadelphia  is  $9  to  810  by  retail,  or  W  to 
88  by  annual  contract  for  four-horse  wagoii-loads  of  2i  to  3^  tons.  At 
this  rate  the  highest  price  is  84  per  ton.  la  New  York  City  the  aver- 
age cost  is  $3  per  horse,  and  it  is  delivered  on  cars  or  vessel  at  SOcouU 
])er  tub  of  14  bushels.  ^Ir.  Peter  Henderson  says,  if  stable  mamirecati 
be  laid  on  the  ground  at  $3  per  ton,  it  is  cheaper  than  commercitj  ferti- 
lizers of  any  kind  at  their  usual  rates.  These  oomparisous  of  Uieoost 
of  stuble  manure  at  various  chief  points  of  market-gardeuiug  shov.not 
only  that  the  truck  farmers  of  Norfolk  pi^obably  pay  a  highei'  rate  for 
it  than  any  tillers  of  the  soil  in  the  Uniteir  States,  but  also  how  iudis- 
pensable  to  success  it  is  there  considered. 

OOTXON  SEED. 

As  the  most  indispensable  requirement  for  the  com  meuoemeut  of  civil- 
ization of  a  people  has  been  a  fertile  soil,  it  ought  to  follow  tbit » 
people  possessing;,  in  a  product  of  agriculture — from  a  source,  tbereftfe, 
inexhaustible — tlie  most  valuable  fertilizing  material,  should  be  capable 
of  the  greatest  progress.  It  is  w^ell  said,  ^Hhe  more  mauui-e  tbemorf 
('rop,"but  tonocountry  can  the  reverse  of  the  saying,  "the  moiiecropthe 
more  manure,"  be  applied  with  as  much  force  as  to  these  United  States 
M'  America.  No  <Top  is  less  exhaustive  of  the  fertility  of  the  soil  than 
cotton,  and  none  yields,  as  a  secondary  product,  a  material  so  valuable 
and  so  rich  in  all  the  elements  of  plant-food  as  cotton  seed.  It  natu- 
rjilly  ibllows,  however,  that  as  these  valuable  elements  coutaiued  in 
this"  estimable  ])roduc*t  must  have  been  derived  from  the  soil,  it  devolve? 
upon  every  ]>atriotic,  intelligent,  and  economic  Sontheni  fiirmcrtosw 
to  it  that,  they  be  returned  to  it  in  order  to  prevent  the  exhaustion ot 
its  fertility.  Chemists  have  demonstrated  by  analyses,  and  farmers 
Ii.'ive  corroborated  the  fact,  that  it  is  the  most  concentrated  food  for 
stork  known,  and  after  haviug  been  fed  to  animals,  that  the  manure  is 
1  icher  in  fertilizing  matter  than  that  resulting  from  any  other  food. 
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r  is  a  table  by  Sir  J.  B.  Lawes,  showing  the  amonnt  of  phosphoric 
jtash,  and  nitrogen  in  various  foods,  and  the  comx^aratire  value 
exulting  manure: 


Food. 


1  eake 
ke  .... 


iw 


iniips. 
ues — 


Total 
<lry  mat- 
ter. 


5 
0 


Per  cfnt 
HU.O 
88.0 
K9.0 
X4.0 
84. 
88, 

>':>.  0 

8(i.O 
80.0 
84.0 
84.0 
84.0 
»%.0 
11.0 
8.0 
24.0 


Total 
mineral 
matter 

(ash). 


Per 


cent 
8.00 
7.00 
8.00 
3.00 
2.40 
1.30 
1.70 
2.85 
6.60 
7.50 
6.00 
5.00 
5.50 
0.68 
0.68 
1.00 


PhoepboriQ 
acid  reck- 
oned ar« 
phosphate 
of  lime. 


Per  ernt. 
7.00 
4.92 
r..  73 
2.20 
1.8« 
1.13 
1.87 
1.17 
7. 05 
1.25 
0.88 
0.55 
0.48 
0.13 
0.11 
0.32 


Per  cent. 
3. 12 
1.65 
1.76 
1.27 
0.90 
0.  .{•'i 
0.50 
0.50 
1.43 
1.30 
1.50 
0.65 
0.93 
0.18 
0.29 
0.43 


I 


Per  c-ent. 

ti.nO 

4.75 
5.00 
4.00 
3.40 
1.80 
l.dO 
2.00 
2.55 
2.50 
1.50 
0.60 
0.6!) 
0.22 
0.18 
0.35 


Value  of 

manure 

ttma  I  ton 

(2,noo 

potiuds)  of 

feed. 


♦27  i?r, 
10  7J 
21  01 
15  75 
I'i  r.fi 

e  6.'* 

7  f'8 
7  70 
14  59 
9  64 
6  43 
2  68 
2  90 

0  01 
086 

1  50 


>f  course  not  claimed  that  under  all  circuinstauces  the  manure 
on  of  cotton-seed  cake  is  worth  $27.8G,  but  that  if  the  maoure 
g  from  a  ton  of  any  of  the  foods  named  be  as  stated,  then  that 
g  from  a  ton  of  cotton  seed  is  worth  in  comparison  $27.86. 
s  says  the  manure  from  a  ton  of  undecorticated  cotton-seed  cake 
h  $15.74  and  that  from  a  ton  of  cotton  seed  after  being  ground 
ed,  bv  which  about  8  per  cent,  of  busk  and  lint  was  removed, 
1  813.25.  The  following  table  of  Dr.  Emil  Wolff  shows  how 
f  the  various  elements  contained  in  the  food  of  animals  is  re- 
n  their  organisms  and  how  much  is  voided  in  their  excrements. 
0  pounds  of  dry  substance  in  the  food,  there  is  found  in  the  ex- 
:s: 


Pry  substanoe — 

Cow. 

Ox. 

Sheep. 

HerM. 

Mean. 

.r 

Po^indt. 

38.0 

9.1 

Pound§. 

Ok  9 

5.8 

Pound$. 

46.9 

6.6 

Povndg. 

42.0 

3.6 

Poundt. 
48.1 

IQ 

6.3 

1  drv  snbstflnce  in  the  maunre 

47.1 

51.4  1          58- 5 

45.8 

40.4 

X)  pounds  of  organic^  substance  in  the  food  there  is  found  in  the 


'lUs: 


Organic  8nl>?»tantc— 

Cow. 

1 

Ox. 

Sheep.       Horse. 

1 

Heaa. 

* 
ff 

Pounds. 
....           36.  •'' 

Poundt. 

43.9 

3.2 

Poundt.     Poundt. 
45.6  1         38.2 

3. 0              2. 5 

■ 

Poundt. 
41.0 

*• ....• - 

o 

U  '• 

3.9 

1  oi  cranio  .<^iibstance  in  manure 

4Z5 

47.1 

49.  5 

40.7 

44.9 

1 
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100  pounds  of  mineral  matter  in  the  food  there  is  ibniid 
dments: 


Minenl  matter- 


be  dnng 

ihemine 

Total  mineral  matter  in  manure 


CJow. 


53.0 
43.1 


Ox. 


Sheep.  I  Hionsi 


Pounds.     Pounds. 


07.0 


70.8 
40.7 


117. « 


Pounds.    Pounds. !  I 

08.2        fi&e. 

40.3  1        l&3i' 


103.5 


lOLI 


To  the  mineral  matter  in  the  water  drank  by  the  animals  is  do* 
;zcesR  of  mineral  matter  over  100  pounds. 

Of  100  pounds  of  nitrogen  in  tbe  food  there  is  found  in  the  e 
meuts : 


UTitrogen-' 


In  the  dnng. 
In  the  urine. 


Cow. 


Pounds. 
45.5 
18.8 


Total  nitiogen  in  manure 


63.8 


Ox. 


Pounds. 
51.0 
38.6 


80.6 


Shoei>. 


Pounds. 
48  7 
51.8 


8&5 


Pounds. 
MLl 
97.8 


88.4 


The  table  shows  at  a  glance  what  a  small  proportion  of  the  m 
portant  ingredient,  nitrogen,  is  retained  by  the  different  animais 
therefore  how  valuable  the  manure  of  his  domestic  animals  most 
the  farmer  generally,  when  fed  on  material  so  rich  as  cotton-seed 
sheep  extracting  only  1  in  every  22  pounds.    The  percentages  of 
gen  thus  taken  up  by  the  cow,  ox.  sheep,  and  horse  are,  respec 
36.2, 10.4,  4.5,  and  16.6.    But  cotton  seed  not  only  produces  tb 
valuable  animal  manure;  it  is  itself  one  of  the  most  excellent 
ers  in  existence.    The  merchautable  meal  of  the  oil-mills  may 
to  advantage  by  the  truck  farmers  in  the  viciuity  of  cities  tc 
ment  their  stable  mauure  instead  of  Peruvian  guano.    As  a  sol 
moniacal  fertilizer  for  this  purpose,  in  quantity  sufficient  to  € 
same  result,  cotton-seed  meal  is  much  cheaper  than  Peruvian 
present  prices  and  of  present  quality. 

Truck  farmers  remote  from  a  sufficient  supply  of  stable  m^ 
without  enough  stock,  can  provide  themselves  with  the  be$ 
substitute  by  composting  cottonseed  meal  with  muck,  wood/ 
any  other  vegetable  matter.    An  addition  of  acid  phosphate 
may  sometimes  be  advisable. 

Finally,  if  the  soil  be  sufficiently  supplied  with  decayin 
matter  by  tbe  use  of  muck,  &c.,  or  tbe  practice  of  green  nu 
ton-seed  meal  may  be  profitably  used  alone,  or  in  conjuncti' 
phosphate  of  lime  and  kainit  in  tbe  proportions  (as  advised 
White,  the  able  State  chemist)  of  meal,  500  pounds ;  phos; 
1,250  pounds  ;  kainit,  250  pounds.    If,  however,  applied 
its  fresh  state  in  any  considerable  quantity  sufficient  time 
for  the  most  active  process  of  decomposition  to  have  passe 
seed  are  sown  or  plants  put  out,  or  injury  will  surely  ensr 
with  its  radicle,  or  tlie  roots  of  tbe  latter,  come  in  conta 
menting  fertilizer.    Tbe  same  caution  should  be  observe 
scrap  or  any  such  organic  ammoniiical  manure. 

Under  no  circumstances  should  t  lie  whole  seeil,  whetb< 
whether  fresh  or  fermented,  be  used  as  a  fertilizer  b 
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Jonthern  agricnlturist,  be  he  cotton-planter,  grain-grower,  or  track 
armer.  nor  should  even  the  crashed  seed  nnless  the  oil  has  been  ex- 
racter  .  It  would  not  only  be  a  shamefnl  waste,  but  the  valuable  oil, 
tO  far  from  beiug  of  the  least  benefit  as  vegetable  food,  actually  re- 
ards  decomposition  of  tlie  albuminoids  supplying  nitrogen,  and  tem- 
>on*rily  deteriorates  the  agricultural  condition  of  the  soil. 

From  September  1,  1884,  to  July  31, 1885,  there  were  exported  to  for- 
agn  i)orts  90,154  tons  of  cottonseed  meal  and  cake,  estimating  the  bag  at 
JOO  pounds,  and  coastwise  5,797  tons,  most  of  which  also  went  to  foreign 
)orts  via  itsew  York,  and  were  lost  to  the  South.  Allowing  one-fourth 
o  have  remained  in  the  United  States  we  have,  together,  94,502  tons  of 
otton  seed  meal  exported  from  New  Orleans  alone,  involving  a  loss  to 
he  fertility  of  tlie  South  of  12,285,260  pounds  of  nitrogen,  without 
)robably  any  considerable  compensation  to  the  soil  for  the  improving 
»roce8s. 

The  planter  who  uses  his  seed  without  prior  extraction  of  the  oil  as 
nanure  buries  with  each  bushel  from  16  cents  to  20  cents  of  cash.  Is 
otton  planting  an  industry  so  prosperous  as  to  afford  such  enormous 
?aste  ? 

The  planter's  remedy  will  be  either  to  feed  his  seed  and  use  the  ma- 
ture, to  exchange  his  seed  at  the  mills  for  meal,  or,  better  stilU  to  es- 
ablish  neighborhood  mills,  even  if  the  oil  be  not  so  perfectly  extracted, 
nd  secure  both  profits. 

GREEN  MANURING. 

Many  of  the  crops  of  the  truck  farmer  will  not  prosper  on  poor  soil, 
lowever  it  may  be  locally  fertilized  in  the  hill  or  drill,  the  long  roots 
oon  passing  beyond  the  manurial  effect  of  the  application.  This  ap- 
plies nota^bly  to  Irish  potatoes  and  cabbages.  As  truck  farmers  at  a 
istance  from  cities  are  prevented  by  a  limited  supply  from  broadcast- 
Qg  their  manure,  the  readiest,  cheapest,  quickest,  and  most  efOicacioas 
lode  of  imparting  this  general  fertility  is  green  manuring.  It  could, 
owever,  be  profitably  practiced  irrespective  of  the  supply  of  any  kind 
f  manure.  By  using  green  manure  in  conjunction  with  cotton  seed, 
cid  phosphate  of  lime  and  potash,  truck  farmers,  without  a  supply  of 
table  manure,  enjoy  better  chances  of  success  than  by  any  other  system 
hey  could  adopt. 

Although  organic  matter  in  the  soil  is  not  considered  indispensably 

cessary  to  supply  carbonic  acid  to  crops,  its  decay,  when  present,  fur- 
iishes  it  to  vegetation  more  quickly  than  it  could  be  commanded  other- 
wise. The  benefits  to  the  soil  from  the  presence  of  humus  is  not,  how- 
ver,  confined  to  the  mere  conveyance  of  its  inherent  elements  of  fertil- 
ty,  for  its  physical  influences  are  probably  even  of  more  importance. 

Decomposition  commences  in  all  organic  substances  as  soon  as  life  is 
xtinct,  and  the  richer  these  substances  are  in  the  albuminoids  con- 
aining  nitrogen,  the  more  rapid  will  be  the  process,  and  the  m3re  vala- 
\b\e  the  products  for  the  growth  of  vegetation.  All  green,  succulent 
Hants  ferment  readily  and  rapidly,  hence  the  advantoge  of  plowing 
mder  vegetation  in  its  green  state,  if  the  land  is  wanted  for  a  crop  soon 
afterwards.  Dry  vegetable  matter,  containing  hard,  woody  fiber,  de- 
ays  more  slowly. 

The  leguminous  plants  are  not  only  richer  in  albuminoids,  and  there- 

1  hest  adapted  for  green  manuring,  but  also  in  the  other  two  chief 

sing  ingredients,  phosphoric  acid  and  potash,  than  any  other 

my  of  plants.     At  the  North  and  in  all  cool  countries  clover  has 

rays  had  the  preference  for  this  purpose,  but  at  the  Soath  the  cow- 
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pea  is  a  most  valuable  substitute.  lu  one  respect,  tbat  of  flourisluug 
iu  soil  too  ])oor  to  produce  a  crop  of  clover,  it  lias  the  advantage  of  Xht 
latter.  It  is  not  only  tlirougU  tbe  growth  above  groiiud  thatagifceii 
crop  improves  and  enriches  the  soil,  but  also  through  the  roots,  ftba!) 
been  estimated  that  after  the  removal  of  a  crop  of  clover  and  otber 
Iilants,  there  remained  in  the  soil  the  amount  of  root»  shown  below. 


TahU-  itlioiciug  the  quantity  of  mots  left  in  the  urouml  nf'er  harveHtniy  the  ovpv;  fl/i*  /4i 

otHOvni  ofvUiogen  ami  ash. 


j;oot^  (it^ 


Lucvrne 

Jieii  olovttr 

Ky*« 

Sw«dirth  clover. 

OaU 

Lupine 

WL«at 

Kneliflli  peas ... 
Barley 


Ktnbble 

and  roots 

(dry),  per 

Nitras4>n. 

?.«TP,  to  a 

pvr  arre 

defitJi  of 

10^  iDcb«« 

1 

t                     1 

PoitndM 

1 
:     Puvndt. 

n,  678. 1 

198L4 

f.  021.  tt 

1             101- <^l 

r.,2C4  ii 

1              \]X  3  ' 

6,004.» 

]ie:t 

D.  331.  9 

*jiL  i; 

:i.520.9 

62." 

8.4mo 

28.A 

3,222.6 

.Vi.C 

1.091.4 

22.8 

AlllfM 

frnm  cai- 
hiiiiie  ata, 


i 


Fovitit. 

i.aN.c 
i,:4:.if 

IM.ll 
S90LQ 

mi 


Analiis'»8  of  the  aah  of  the  rooto  in  Iht  tahle  ahore 


Kooti  of— 


Lime. 


-^  '"sa?^  ^asf 


Lucerne .' 197.7 

Ked  clover 2ftJ.9 

Rye '  73.2 

Swedish  clover 13a  1 

')ata 86.  r» 

r.npino ■  80.5 

Wheat ]  76.7 

KuidiHh  iieas I  71.7 

iJarley !  42.2 


A  crop  of  cow-peas  would  probably  have  a  similar  aa:cTint  of  rooto 
and  24  tons  of  tops  in  the  green  state. 

The  following  analyses  were  made  by  l^rof.  A.  B .  Le  Doux^  as  chemist 
of  the  State  boartl  of  agriculture  of  North  Carolina: 


Analysis  of  green  cow-pea  i^inet. 


CoDStituents. 

Per  cent. 

1 

1 

Conatltueots. 

IpwecBt 

Water 

72.87 

Celliiloao -.... 

!      \!it: 

4b 

2.(K) 

l.iJS 

Fat 

;      ii.:i 

\  LbuiLinoids 

Cai-bobydratea 

:m 

I 

Analysis  of  the  ash 
Per  cent. 

of  oow'pea  vines. 

ConatitueDtti. 

Coostitnents. 

,\Hh 

1 
'         2.00  : 

Rnlphuric  acid ..............a.. 

t55 

I'utaah  

14.80  , 

23.29 

C.74 
:        22.57 

Silica 

1> 

Si>dft 

(Uilorine 

fill 

Maeneala 

Oxidti  of  iron 

Tfi»^ 

iJme 

Carbonic  acid , 

U7B 

"»oephorio  moid 

1       a28 

1                                   1 
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fleduced  to  weight,  1  ton  of  fresh  cow-pea  vines  contains: 


CoQstitubnta.  Poimda. ':  ConstitaeBta.  P* 


ler I  1,456.20   !  Carboaio  acid 

ish !  5.U2  i  AlbumtnoidH (contaiaiBg aitrosen. 7.12 

a l>.32         ponnds) 

(oefKia i  2.70  i  CellaloM 

e i  D.O'J  j  Fat ^ 

«phoiic  aolcl 3.72  '•  Cfttbobydrates 

Itharic  acid 0.M  , 

;a ;  0.42 

oiine '  0.08 


I 


Before  enumerating  the  benefits  to  the  soil  itself  from  the  ultim; 
mlting  humus,  those  must  be  mentioned  accruing  to  it  &om  the 
ade  of  a  mass  of  growing  cow-x)ea  vines,  and  from  their  action  i 
irds  during  the  process  of  fermentation  and  decay  beneath  its  sui 
Boussingault  examined  snow  which  had  remained  on  the  soil  of  a 
n  for  thirty-isix  hoars  and  that  which  had  just  fallen  upon  an  ad 
\;  stone  terrace.    The  former  contained  teji  times  as  much  amn 

the  latter,  the  malcli  of  snow  having  interrupted  and  absorbed 
imoniaeal  emanations  from  the  soil.  The  ammonia  of  the  soil  is 
mtly  fluctuating,  lu  dry  weather  it  rises,  dissolved  in  capi 
iter,  ti)  the  surface,  and  is  partly  lost  into  the  atmosphere  duriuj 
ocjess  of  evaporation,  especially  when  the  soil  is  bare  of  veget 

otherwise  is  uncovered.    In  wet  weather  it  is  washed  down  di 
:o  the  soil,  but  fortunately  not  beyond  the  reach  of  roots,  as  gei 
low  0  feet  there  is  no  trace  of  it.    The  dense  covering  of  pea  ^ 
ts  like  the  mulch  of  snow,  keeping  the  surface  moist  and  inter 
^  the  eva})oration  and  loss  of  ammonia. 

Sir  J.  B.  Lawes  examined  the  drain-water  at  Kothamsted  and  f 
^t  it  took  from  a  Held  kept  bare  of  vegetation  at  the  rate  of  40  po 
r  acre  per  annum ;  from  a  field  of  wheat  upon  which  no  weeds  ^ 
:er  the  harvest  25  pounds,  and  i'rom  a  field  upon  which  grass 
d  been  sown  with  the  wheat  and  (X)ntinue<l  to  grow  in  the  sti 
ly  o  pounds. 

Foundit  of  nitrogen  washed  aivay^per  acre, 

3m  a  soil  without  vegetation 

3m  a  soil  with  wheat ,  15  pounds  retained  by  wheat 

9ni  a  soil  with  when r  and  grasses,  15  pounds  retained  by  wheat, 25  ]K>und4 
»y  growing  grassea - ..•• 

Having  analyzed  the  rain-water  that  had  fallen  at  Bothamsted  di 
e  period  of  the  experiment,  he  found  it  had  not  contained  as  i 
tro^en  to  the  acre  as  was  discovered  in  the  drain-water. 
The  fact,  however,  of  greatest  importance  to  our  subject  of  | 
inuring  which  he  ascertained  was,  that  during  the  fall  the  air 
ammonia  carrie<l  away  in  drain- water  was  greater  than  at  any  < 
lie  of  the  year.    It  is  just  at  this  season  and  during  winter  tha 
il  of  the  truck,  as  well  as  other,  farmers  should  be  well  covered 
getation.    The  land  of  the  truck  farmers  near  cities  is  so  well 
red  that  the  growth  of  grass  answers  this  purpose ;  but,  as  the 
3  decays  much  more  slowly  than  pea-vines,  plowed  under,  either  | 
dry.  the  latter  even  here  would  be  prefei'able  in  not  requiring 
3wed  under  so  early,  thus  giving  the  soil  the  benefit  of  a  longer  m 
At  a  distance  from  towns,  however,  where  less  manure  having 
ed|  the  surface  of  the  often  yet  unrenovated  soil  is  rarely  soffici 
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covered  with  vegctatiou,  heuce  the  very  great  importauce  to  Souihen 
farmers  of  resorting  to  that  cheapest,  quickest,  and  best  method  of  im- 
proving poor  soil — green  manuring. 

The  dense  covering,  then,  of  pea- vines  shades  the  soil,  preventing 
the  escape  of  the  soluble  volatile  elements  of  fertility  with  the  vapor 
of  water.  It  renders  the  soil  mellow,  moist,  and  of  eqaable  tempera- 
ture, and,  as  a  secondary  matter,  prevents  the  growth  of  noxiooa  weeds. 
The  state  of  moisture  under  the  shade  facilitates  the  cUsintegrating 
effects  of  carbonic  acid  upon  the  constituents  of  the  soil,  preparing 
them  for  plant-food,  while  darkness  and  moisture  are  conducive  to  ni< 
tritication.  The  decaying  vegetable  matter  changes  the  physical  text- 
ures of  tenacious  clay,  rendering  it  more  pliable.  Humus  imparts  to 
the  soil,  more  or  less,  its  peculiar  characteristics,  increasing  the  porosif^ 
of  lieaTy  soils,  letting  in  air  and  letting  off  vapor,  and  moistening  diy, 
arid  ones  by  its  great  hygroscopic  or  water-vapor  imbibing  power. 
Finally,  ozone  can  only  form  nitrates  in  the  soil  when  organic  matter 
has  passed  into  the  comparatively  stable  condition  of  hnmos. 

The  question  of  turning  under  the  pea-vines  green  or  after  they  haTe 
been  allowed  to  die  on  the  ground  is,  like  the  vexed  one  fXt  deep  or 
shallow  plowing,  governed  by  circumstances.  They  will  ferment  and 
decompose  more  rapidly  if  turned  under  green,  and  it  may  be  neces- 
sary, when  the  land  is  needed  for  a  crop  as  soon  as  decay  may  have 
sufQciently  progressed,  to  permit  the  planting.  The  advantage  aocn- 
ing  to  the  land  by  the  longer  mulch  wUl  far  outweigh  any  i)08sible  low 
of  fertilizing  elements,  if  loss  there  be,  and,  besides,  the  plowing  under 
will  be  very  much  facilitated  by  the  previous  partial  decay  of  so  large 
a  mass  of  vegetation. 

When  the  turning  under  in  the  green  state  is  necessary,  the  vines,  if 
of  luxuriant  growth,  will  first  have  to  be  leveled  by  a  loUer,  or  a  har- 
row reversed,  teeth  upturned,  and  a  large,  two-horse  or  sulky  plov 
used  with  revolving  coulter  attached. 

HOT-BEDS  AND  GOLD  FBAHXS. 

Not  even  as  far  north  as  Norfolk  is  ^-  glass"  used  by  truck  fiumen 
for  the  regular  '^  forcing"  of  vegetables.  The  object  aimed  at  is  mwlj 
to  protect  young  plants  from  cold  and  inclement  weather  until  the  sea- 
son arrives  for  committing  them  safely  to  the  open  ground.  The  dunate 
at  Norfolk  is  too  severe  to  admit  of  the  general  use  of  cold  frames  for 
toiuler  plants,  while  south  of  Savannah  bottom  heat  is  never  neoessaif) 
and  in  this  latitude  only  when  a  very  light,  warm,  sandy  soil,  and  a 
protected  locality  is  not  available.  During  an  experience  ot  twentj- 
uine  years  I  have  never  had  to  resort  to  hot-beds  for  the  presorvatioD 
of  tender  plants,  as  tomatoes,  egg-plants,  &c.,  never  having  lost  a  whde 
bed  by  cold.  More  careful  attention,  sound  glass,  well-fltting  sasheSi 
and  tight  frames  are,  however,  indispensable,  when  oold  frames  in  lias 
of  hot-beds  are  used,  but  the  plants  are  of  more  stoclqr  gzowtb.  On  a 
colder  clay,  or  even  a  light  loam,  slight  bottom  heat  is  necessary  to 
carr3'  tender  j^lants  through  the  winter  months.  In  the  warmer  climate 
of  Florida  both  may  be  dispensed  with,  occasionally  a  slight  sereen  of 
any  kind  onl^'  being  required. 

Evaporation  and  radiation  of  heat  into  space  at  night  are  tSie  meaai 
of  preventing  the  accumulation  of  the  heat  of  the  sun  npon  the  eartb, 
or  all  life  would  soon  be  extinct.  When  radiation  of  heat  at  night  eooto 
the  surface  of  the  earth  to  a  lower  degree  than  the  surrounding  air,  itB 
(Moisture  is  condensed  in  the  form  of  dew.    If  the  ooolinff  of  an  b^eet 
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roceeds  sufficiently  to  congeal  the  particles  of  condensed  water  into 
rystals  of  ice,  we  have  white  or  hoar  frost,  which  cannot  occur  in  this 
ititnde  unless  the  thermometer  falls  as  low  as  44o.  This  deposition 
F  the  vapor  of  water  from  the  air  is  of  vast  importance  to  vegetation 
hen  precipitated  upon  its  foliage  or  imbib^  by  the  hygroscopic 
ower  of  the  well-tilled  soil.  If  a  screen  is  interposed  between  the  sky 
nd  the  surface  of  the  earth  the  partial  prevention  of  cooling  of  an 
bject  near  the  ground  is  due  to  the  reflection  of  heat  by  the  lower  sur- 
loe  of  the  screen  back  to  the  object.  The  gardener  avails  himself  of 
lis  in  various  ways  to  screen  his  tender  plants  against  injury  from 
*ost.  !None  can  occur  on  a  cloudy  night,  because  the  clouds  act  as 
3reens  and  reflect  back  a  portion  of  the  heat  they  receive  by  radiation, 
'he  nearer  the  clouds  the  greater  the  protection.  Clouds  of  smoke  may 
e  utilized  upon  the  same  principle.  When  a  body  is  exposed  on  a 
lear  night  it«  cooling  will  partially  depend  upon  its  contact  with  bod- 
58  warmer  than  itself,  from  which  it  receives  heat  by  conduction, 
bodies  thus  ex^iosed  will  naturally  radiate  heat  in  a  windy  night  as  in 
calm  one,  but  the  motion  of  the  warmer  air,  however  slight,  conveys 
>  then!)  sufiicieut  heat  by  conduction  to  prevent  the  deposition  of  dew 
r  frost. 

In  freezing  or  anticipated  freezing  weather,  the  sash  must  be  put  on 
)ng  enough  before  sunset  to  warm  the  soil  and  confine  a  quantity  of 
eated  air  within  the  frames;  but  even  then  the  screen  of  glass  will 
ften  not  be  suflicient  to  protect  even  as  hardy  plants  as  cauliflower  in 
old  frames,  particularly  during  clear,  moonlit  nights.  In  such  cases 
n  opaque  covering  for  the  glass,  as  board  shutters,  mats,  or  old  carpet- 
fig,  will  be  necessary  completely  to  protect  against  the  effects  of  radia- 
ioD.  At  favorable  locations  to  procure  them  the  spreading  leaves  of 
he  large  palmetto  will  be  sufficient,  or  pine  straw  may  be  utilized. 

A  certain  degree  of  watchful  care  is  necessary  to  the  management  of 
ilants  under  lass,  for,  be  it  understood,  that  is  not  only  in  the  end  the 
»est  but  the  cheapest  material  for  covering  hot-beds  and  cold  frames. 
Should  a  substitute  in  any  case  be  desired,  common  cotton  cloth  ren- 
lered  more  translucent  by  means  of  the  following  ingredients  may  be 
ised :  1  quart  pale  linseed  oil,  4  ounces  rosin,  1  ounce  sugar  of  lead.  A 
ittle  of  the  oil  and  the  sugar  of  lead  should  be  ground  together,  then 
he  remainder  of  oil  and  the  rosin  melted  together  be  added,  and  the 
nixture  applied  warm  with  a  wide  brush].  To  produce  plants  of  a  vig- 
orous, healthy,  stocky  growth  is  the  object  aimed  at.  Too  much  light 
md  heat  will  produce  a  useless  spindling  growth ;  too  much  moisture 
md  heat  a  luxuriant  sappy  growth,  readily  succumbing  to  cold,  and 
rem  too  much  moisture  and  deficient  light  the  plants  are  apt  to  damp 
>ff.  It  is  necessary  to  study  the  effects  of  these  agents  upon  plants  in 
lot-beds  and  cold  frames,  in  order  that  the  truck  farmer  may  apply  them 
n  harmonizing  proportions  towards  the  production  of  a  sturdy  vegeta- 
ion.  It  must,  however,  be  constantly  borne  in  mind  that  retardation 
Bther  than  accelleration  of  growth  is  the  object  in  view,  and  therefore 
he  glass  should  only  be  used  for  purposes  of  protection  from  cold  and 
GO  much  rain. 

Plants  should  never  be  allowed  to  crowd  each  other  under  glass  to 

he  liyury  of  all.    As  rarely  any  two  kinds  of  vegetables  require  the 

Eie  management,  different  species  should  not  be  planted  in  the  same 

or  bcS. 
X     ing  secured  a  supply  of  good  plants,  it  is  the  best  policy  of  the 
■essive  farmer  to  transfer  them  to  the  open  ground  as  early  as  the 
d  admits,  but,  after  being  transplanted,  it  will  hardly  ever  pay  the 
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truck  fanner  opcratiug  on  an  exteuHive  scale  to  attempt  protectisf 
thorn  froui  frosts  sabsequciitly.  lie  should,  liowever,  uever  fail  to 
Lolil  a  sufliciency  of  good  plants  in  i-eserve  to  supply  any  losses  or  to 
lose!  the  whole  crop  if  necessary, 

it  is  advisable  that  the  truck  fanner  should  make  a  stud^' of  the 
phenomena  of  atmospheric  changes,  particularly  at  a  diBtonce  froiu 
cities,  to  guide  him  in  the  mauagcmeut  of  his  hot-beds  aud  in  the  pattio;; 
out  of  his  plants  judiciously.  The  recent  regulation  of  the  Uniteil 
States  Signal  Service  ordering  the  hoisting  of  a  cold-wave  flag  at  the 
station  upon  an  expected  decrease  of  tem])erature  will  be  of  great  sen- 
iee  to  truck  farmers  near  the  cities.  In  this  latitude  upon  the  Atlantic 
eoiiBt  a  rapid  fall  of  temperature  may  be  expected  in  winter  and  early 
spring  when,  after  a  warm  raiu,  the  weather  clears  with  the  wiud  from 
the  northwest.  A  clear  streak  in  the  northwestern  sky  near  the  horizon 
indicates  the  coming  change.  The  fall  of  temperature  under  such  cir- 
eumstances  is  sometimes  very  great.  Thus,  after  a  warm  rain  at  1  p.  b., 
April  3, 1879,  the  thermometer  stood  here  (Wilmington  Island)  at  75^, 
but  it  fell  during  the  night  ensuing  3G^,  giving  us  a  killing  frost  on  the 
morning  of  the  4th  witli  the  mercury  at  89^. 

PACKING   AND  MAUKETINa. 

if  fruit  and  vegetables,  although  somewhat  inferior  in  quality, are 
put  ui»  for  shipment  in  cleiut,  bright,  and  CiU*efully  ooustructed  packages. 
presenting  to  tlie  buyer  an  attractive  ax)pearance,  they  are  veiy  apt  to 
(*^mmaud  better  prices  in  tlie  Northern  markets  than  abetter  quality  in 
less  inviting  ])ackages.  Prime  quality,  then,  together  with  a  bright 
presentjition  of  packages  will  be  certain,  under  other  favorable  ciroom* 
stances,  to  secure  the  most  gratifying  returns.  In  proof  of  the  im* 
portanee  of  neatness  and  quality  I  may  mention  the  fact  that  daring 
the  month  of  July,  when  tomatoes  have  long  been  in  season  from  Florida, 
Georgia,  and  from  Norfolk,  together  depressing  and  nearly  glutting  the 
markets,  so-called  one-third  bushel  crates  (capacity  in  the  clear  820 
cubic  inithe.s,  dimensions  of  heads  5  by  6,  laths  22  inches)  from  Ohicagv 
liave.sold  in  the  ^Northern  markets  at  81.25,  while  Norfolk  bushel  cntes 
were  ((uoted  at  from  oO  cents  to  $1  i^er  crate.  The  difierenoe  is  the  more 
striking  when  it  is  lemembered  that  Chicago  is  more  than  twice  tlie 
<  I  ist  anee  from  the  places  of  sale  than  Norlblk.  The  better  price  is,  there- 
fore, not  attributable  to  fresher  condition,  but  solely  to  selection  anil 
nireful  )>aeking  in  reguhir  layem,  and  to  the  use  of  bright,  small  pack- 
ages. The  careiiil  truck  farmer,  desiring  his  mark  tx>  be  favorably 
l;no\vn  in  market  so  as  to  insure  a  sale  of  his  produce  in  prefeieuce  to 
that  of  his  less  ])ainstaking  competitor,  should  be  careful,  therefore, 
to  )>ut  up  none  of  inferior  quality  or  unsoundness.  The  very  slightest 
speck  is  IVtMjnenily  an  evidence  of  t^mmencing  decay  or  overripeiiea»» 
and  sliould  eondenui  the  fruit  or  vegetable.  A  barely  peroeptible  taint 
to  the  ])ackerat  home  will  probably,  three  or  four  days  later,  beoomeau 
odious  blemish  to  the  ])urchaser.  A  single  rotting  vegetable  may  intw^ 
others  and  reduce  or  ruin  the  value  of  the  whole  package- 

If  vegetables  of  second  quality,  referring  to  size  and  not  toaoiual- 
ness,  are  supposed  to  be  worth  more  in  market  than  at  home,  then  the 
^^ culls"  or  ^^  seconds"  should  by  all  means  be  ship))edin  separate paek- 
ages.  If  pa<;ked  together  the  inferior  will  detract  fipom  the  maiW 
value  of  the  first  grade. 

The  matter  next  in  importance  is  so  to  fill  the  orate  or  barrel  that  it 
may  arrive  in  presence  of  the  buyer  as  near  full  as  the  shrinksgeof  tba 
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cial  vegetable  will  admit  of.    It  is  impossible,  for  instance,  so  to  fill 

•ate  with  beans  as  to  be  full  at  destination.    It  should,  however,  be 

ne  in  mind  by  the  grower  that  these  buyers  cannot  be  imposed  upon 

dily.    They  are  too  experienxied  not  to  see  at  a  glance  what  degree 

emptiness  to  attribute  to  natural  shrinkage  and  wliat  to  careless 

(king.    If  crates  or  baiTcls  are  filled  in  a  he^ess,  neglectful  manner, 

tily  nailed  up,  and  hurriedly  dispatched,  the  probabilities  are  that 

arus  will  be  unsatisfactory.    If  vacant  spaces  are  left  between  the 

iteuts,  they  will  be  tilled  by  the  shaking  down  in  transit.    Articles 

too  small  to  be  handled  singly  should  be  packed  so  carefully  as  to  be 

yect  to  very  little  settling.    The  only  veget«.bles  at  present  generally 

»wn  for  the  Xortbeni  markets  which  may  be  dumped  into  the  pack- 

;s  and  thoroughly  shaken  down  for  shipment  are  beans,  onions,. peas, 

1  potatoes.    Cucumbers  are  frequently  so  treated,  but  not  with  pro- 

ety.    Whatever  the  vegetable,  the  contents  of  the  package  should  so 

ge  lip  beyond  its  level  as  to  require  some  force  to  press  on  the  heail 

covei'.     A  slight  bruising  of  the  upi^er  layer  is  of  no  importance  when 

i  entire  contents  are  protected  from  abrasion  by  tlie  close  packin'g- 

e  pernicious  practice  of  "  deaconing,''  *'  topping,''  or  placing  in  the 

per  layer  articles  of  better  quality,  and  in  the  lower  of  inferior  should 

discountenanced  by  the  trade.    It  is  unfortunately  too  much  done, 

Ijile  neither  more  nor  less  than  an  attempt  to  swindle.     If  every  one 

bo  sliips  a  ]>aelvage  so  tilled  would  consider  that  his  mark  becomes  a 

deetion  on  his  honesty,  he  would  shun  the  practice,  eventuating  in 

s  own  benetit,  for  the  mark  would  then  become  known  and  sought  iu 

arkot. 

For  purposes  of  ventilation  the  laths  of  a  crate  should  be  as  far  apart 
the  size  and  character  of  the  special  vegetable  will  admit  of  without 
mger  of  its  being  cut  or  indented  by  the  edges  of  the  laths.  With  the 
me  purpose  in  view  holes  should  be  cut  both  in  the  head  and  sides  ol 
Lirels,  and  none  but  clean,  sound,  round-hooped  ones  should  be  used, 
ich  vegetables  only  as  are  sold  by  count,  as  radishes  per  bunch,  for 
stance,  may  Vh)  i)acke(l  in  larger  sugar  baiTcls  or  the  smaller  tlat- 
)oped '*  pony  "  barrels.  Grates  should  iu  all  cases  be  constructed  with 
center  pie<!e  to  secure  stixbility,  dividing  them  into  two  equal  parts, 
le  dimensions  of  the  head  and  center  pieces  are  8  inches  by  14  inches 
id  the  length  of  the  laths  2  feet.  Unless  their  width  is  suited  to  the 
irticular  vegetable  to  be  packed  it  may  become  troublesome  to  arrange 
proper  width  of  the  interspaces.  For  tomatoes  and  cucumbers  they 
lould  be  fully  li  inches  wide.  If  rectangular  packages  were  put  up  in 
rge  piles  on  shipboard  there  could  be  no  access  of  air  to  all.  For  pur- 
ises  of  ventilation,  then,  the  corners  of  end  and  center  pieces  are  cut 
f,  givin*;  them  an  ocUigoual  shape.  The  corners  should  be  about  half 
1  inch  wider  than  the  laths  in  order  to  admit  air  when  piled.  The  col- 
ors are  not  removed  in  bairel  crates,  the  dimensions  of  these  being  II 
r  20  by  30  inches,  it  the  crate  is  to  be  shaken  down  two  or  three  laths 
e  loosely  placed  over  the  bulging  contents  and  the  packer,  grasping 
ich  end  together  with  the  laths  to  prevent  jolting  out,  lifts  them  alter- 
itely,  allowing  each  to  come  to  the  floor  with  a  sudden  thump,  and 
lis  process  is  repealed  until  the  contents  are  thoroughly  settled.  The 
ickages  should  be  ])lainly  and  neatly  marked  on  each  end,  all  old 
•ands  on  secondhand  barrels  having  been  completely  removed  with 
scraper.  Sappy  j)ine  makes  a  lighter  crate  than  heart  wood;  but 
I  :  made  of  unseasoned  lumber  the  bundles  should  be  opened  and  the 
Uis  aired  and  dried  to  prevent  the  highly  objectionable  molding  which 
herwise  ensues. 
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After  having  sncceeded  in  prodncing  a  good  crop  it  is  as  important  to 
market  it  with  judgment.  An  article  may  command  a  much  better  price 
at  one  place  than  at  another.  This  difference  even  applies  to  varieties 
of  the  same  vegetable.  It  is  therefore  advisable  to  learn  the  pecaliari- 
ties  of  each  market  While  the  red  variety  of  the  sweet  potato  wme- 
times  brings  a  fair  price  in  Boston  it  will  hardly  pay  to  ship  any  other 
variety  than  the  yellow  Delaware,  or  Nansemond,  to  New  York.  There 
is  little  difference  between  the  two  in  Boston,  while  in  New  York  the 
white  onion  sells  better  than  the  red.  While  of  all  the  Eastern  markets 
New  York,  not  only  in  consequence  of  its  own  large  population  and  of 
that  of  adjacent  important  cities,  bat  also  in  Consequence  of  its  being  a 
center  of  more  general  distribution  into  the  interior,  will  alwaysreceive 
the  bulk  of  the  truck  crops,  shipments  to  other  markets  often  bring  bet- 
ter returns.  Thus  Boston  and  Baltimore  arc  better  markets  for  choice 
tomatoes  than  New  York  or  Philadelphia;  Boston  better  for  meloDS 
than  any  olher,  while  Baltimore  is  the  poorest  for  either  canlifluweror 
waf'Tmelons. 

^Nearly  all  the  truck  grown  along  the  Atlantic  coast  convenient  to 
ports  having  adequate  steamship  communications  with  the  North  is 
marketed  by  sea  in  the  Easteni  cities,  Baltimore,  Philadelphia,  New 
York,  and  Boston ;  a  small  portion  of  the  Norfolk  crop  only  goiu^  to 
Providence  by  sea,  to  Washington  by  the  Potomac  Eiver,  and  to  theiu- 
terior  by  the  Gheasapeake  and  Ohio  Kailroad. 

As  points  of  production  become  more  distant  from  the  ports,  oon> 
signments  are  divided,  a  portion  coming  to  them  from  Florida  and  the 
counties  of  Clinch,  Lowndes,  Brooks,  and  Thomas,  in  Georgia,  on  the 
line  of  the  Savannah,  Florida  and  Western  Railroad  to  be  forwarded 
eastward,  while  the  other  part,  together  with  the  productions  of  the 
southwestern  counties,  is  sent  westward  by  the  various  diverging  rail- 
roads. A  part  of  the  Florida  crop  goes  by  sea  from  Jacksonville  to 
New  York,  the  only  steamship  connection  direct.  The  Mobile  truck 
farmers  are  confined  to  the  Western  markets,  principally  of  Nashville, 
Louisville,  Indianapolis,  Saint  Louis,  Cincinnati,  and  Chicago,  where 
their  shipments  come,  very  much  to  their  detriment  and  to  tiie  ftaUire 
prospects  of  Mobile  truck  farming,  into  competition  with  the  earlier 
l^'lorida  crops.  A  very  small  part  is  there  shipped  by  river  boats  to 
supply  local  interior  trade.  This  interior  domestic  trade,  as  in  Georgia 
and  South  Carolina  with  cabbage  and  melons,  is  genendly  limited  to  a 
few  articles. 

Norfolk  enjoys  the  best  transportation  facilities : 

(1)  The  Old  Dominion  Steamship  Company  dispatches  a  steamer 
daily  to  New  York,  Fridays  excepted,  making  the  mn  in  from  twenly- 
two  to  twenty-eight  hours,  and  it  occurs  perhaps  half  a  dozen  tJmeB  in 
the  season  that  two  steamers  depart  the  same  day,  even  then  leaving 
freight  on  the  wharves. 

(2)  The  Boston  Line,  tri-weekly  to  Boston. 

(3)  The  Clyde  Line,  tri-weekly  to  Philadelphia. 

(4)  The  Baltimore  Steam  Packet  Company,  daily  to  Baltimore. 

(5)  The  Potomac  Steamboat  Company  and  the  Peoples  Line,  tri- 
weekly to  Washington. 

(6)  The  Providence  Line. 

(7)  New  York,  Philadelphia  and  Norfolk  Railroad* 

(8)  Chesapeake  and  Ohio  Eailroad  to  the  West. 

4t  Charleston  the  steamships  of  the  Baltimore  Line  were  wiflidrawn 
Huring  the  season  of  1884-'8r). 

A  i  arese^t  the  Clyde  Line  has  one  ship,  and  the  Adger  Line  two  steam- 
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•8,  making  between  them  departures  weekly  for  New  York  and  weekly 
)  Philadelphia  by  the  Clyde  Philadelphia  Line.  A  new  line  to  Balti- 
lore  is,  however,  contemplated. 

Althongh  larger  acreages  are  planted  in  trnck  in  the  vicinity  of 
harleston  than  in  that  of  Savannah,  the  latter  has  the  advantage  in 
ransportation  facilities. 

(1)  The  Ocean  Steamship  Company  has  a  tri-weekly  service  to  New 
ork  with  the  finest  steamships  of  the  Atlantic  coast,  and  under  the 
lanagement  of  the  able  agent,  General  G.  M.  Sorrel,  the  manner  of 
andliug  and  caring  for  produce  has  improved. 

(2)  The  Boston  and  Savannah  Steamship  Company,  a  weekly,  with 
ne  ships  like  former. 

(3)  The  Ocean  Steamship  Company,  a  weekly  to  Philadelphia, 

(4)  The  Merchants  and  Miners'  Transportation  Company,  also  a  bi- 
eekly  service  to  Baltimore. 

The  two  Charleston  and  New  York  lines  with  three  steamers  between 
leni  have  a  biweekly  service  to  New  York,  and  the  Clyde  Philadel- 
hia  Line  disj)atches  one  steamer  weekly. 

• 

SEED. 

The  quality  of  seed  is  of  more  importance  in  market  gardening  and 
nek  farming  than  in  any  other  branch  of  agriculture.  Should  they 
lil  to  germinate,  a  loss  of  a  couple  of  weeks  might  be  fatal  to  the  pros- 
ects  of  the  entire  crop,  the  produce  being  comparatively  worthless  un- 
!ss  placed  upon  the  market  at  the  proper  time.  No  such  dangerous 
isualty  applies  to  grain  or  cotton  planting.  Again,  if  the  seed  do  not 
rove  true  to  variety,  the  same  contingency  obtains  for  an  unpopular 
ariety  will  meet  with  very  poor  sale.  Hence  the  importance  of  the 
•uck  farmer's  procuring  his  seeds  from  the  most  reliable  sources.  Poor 
Qes  are  dear  at  any  price  I  He  can  better  afford  to  pay  treble  the 
rice  for  those  which  from  experience  he  knows  to  be  good,  than  to  ex- 
eriment  with  cheaper,  for  half  the  success  of  his  crop  will  depend 
pon  the  seed  he  uses.  In  my  experience  I  have  found  a  considerable 
ifference  in  the  trustworthiness  of  some  of  the  mostextensive  seed  deal- 
rs.  It  is  the  best  policy  lor  the  truck  farmer  to  save  his  own  seed, 
hen  possible,  but  our  Southern  climate  is  not  favorable  to  the  quality 
f  some  home-grown  seed.  Thus  cabbages,  cauliflowers,  beets,  carrots, 
arnips,  &c.,  and  a  few  others,  natives  of  cold  climates,  would,  even 
be  first  season,  be  inferior  when  produced  from  Southern  seed;  but 
bere  is  no  reason  why  the  Southerner  should  not  use  his  own  seed  of 
ucumbers,  egg  ])lauts,  onions,  melons,  squashes,  peppers,  and  tomatoes, 
eing  plants  indigenous  to  southern  climates. 

If  there  be  the  slightest  doubt  in  reference  to  the  freshness  of  seed 

he  safest  course  is  to  make  a  preliminary  test  of  their  vitality.    Dr. 

oble,  of  theTharandt  Seed  Central  Experiment  Station,  Germany,  has 

^vised  an  apparatus  of  porous  earthenware  for  this  purpose;  and  there 

3  several  others  in  use  in  the  United  States.  To  test  seed,  I  place  a 
^mple,  wrapped  in  moist  cloth  or  blotting-paper,  in  the  bottom  of  a 
"nail  empty  flowerpot,  which  is  plunged  in  the  soil  of  a  larger  one;  a 
lird,  full  of  moist  soil,  of  the  size  of  the  first  is  set  in  that  upon  the  par- 
;I,  thus  surrounding  it  with  moisture.  The  sample  can  be  readily  ex- 
mined  and  the  percentage  of  sound  seed  easily  ascertained. 

There  is  considerable  difference  of  opinion  among  experimenters  in 
sgard  to  the  duration  of  vitality  in  agricultural  seeds.  It  depeuds 
fobably  upon  different  climatic  influences. 
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Below  is  a  tabic  vshowiug  tbe  oiiiier  experiments  of  Cobbett,  in  Eng- 
land, and  the  later  ones  ol*  Vilmorin,  in  France. 
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It  will  be  seen  that,  with  the  exception  of  the  beet  and  the  cucurbita- 
ceae,  tbe  French  table  ascribes  a  longer  vitality  to  nearly  all  the  va- 
rieties. Southern  vegetable  growers  will  bear  in  mind  that  our  warmer 
climate,  and  particularly  the  moist  air  on  the  coast,  might  affect  lon- 
gevity of  these  seeds  differently.  Beans,  peas,  and  onion  seed  camiot  be 
relied  on  after  the  first  year.  Cabbage  and  turnip,  if  carefully  preserved, 
may  be  used  the  second,  and  those  of  the  cucurbitaceas  up  to  the  fourth. 
Experience  teaches  us  that  fresh  seeds  of  cucumber  and  the  other  plants 
of  that  family  are  apt  to  mn  more  to  vine,  while  those  a  year  or  two  old 
will  be  productive.    As  a  rule,  however,  it  is  safest  to  procure  fresh  seed. 

Old  seeds,  being  endowed  with  weaker  vitality,  are  used  by  florists  to 
produce  double-flowering  plants.  For  this  reason  fresh  tomato  wfi 
should  only  be  used,  because  the  double  flowers  form  ill-shapen,  knobby 
fruit,  while  the  single  flowers  bear  the  desirable  round  fmit. 

The  degree  of  heat  necessary  to  start  vital  action  varies  in  difGerent 
species,  wbich  is  important  in  germinating  seed  under  glass.  Seeds  of 
plants  indigenous  to  warm  climates  will  requii*e  a  higher  degree  than 
those  of  a  colder  one.  The  most  favorable  temperature  of  the  soil  fijr 
the  germination  of  seeds  of  plants  from  cold  climates  is  fh)m  50^  to 
550,  those  of  green-house  i)lants  from  60^  to  65o,  and  those  from  tte 
torrid  zone  from  70^  to  80^.  Of  all  the  seed  sown  by  the  truck  former 
those  of  the  onion  will  germinate  at  the  lowest  temperature,  <Mdy  a 
few  degrees  above  freezing  being  suflicient,  and  they  may  thereforo  be 
sown  in  winter  in  tbe  open  ground.  Those  of  the  melon  and  egg-plant 
require  tbe  bigbest  degree  of  beat. 

No  safe  rule  as  to  depth  of  sowing  seed  can  be  established,  as  both 
I  he  soil  and  tbe  weatbor  must  be  considered.  During  the  i)er!od  ol 
ijerminatioii  tbe  latter  may  change  from  one  extreme  to  the  other.  It 
moderately  moist  wi*atber  ronld  be  assured,  the  rule  might  be  depended 
upon  to  cover  tbem  to  tbe  depth  of  tbeir  own  thickness.  Oraiiiarib 
this  would  be  miicli  too  sballow.  In  a  light,  sandy  soil  they  should  be 
platM'd  deeper  tban  in  n  tenactioiis  or  loamy  one.  If  seed  absorb  more 
moisture  tban  tbcwcaii  decompose  tbeyrot ;  therefore  wet  ground  make.-^ 
Jill  improiK'r  s(»ed  bed.  On  sandy  soil,  after  a  rain  following  a  aeveir 
•  iroii^rbt  merely  moistening;"  tbe  surface,  tbey  should  not  be  sown,  for  il 
no  furtber  rain  ensues  tbey  may  perisb  after  having  germinateld,  the 
NOiiiig  root  not  finding  onon^^b  moisture  for  its  support. 

NVitb  tbo  oxcoptioii  of  tbosc  of  radishes  for  a  croi>,  no  seed  of  th"* 

luck  farmer  sbouI<l  be  sown  broadcast.     Drill-sowing,  cither  by  hand 
nincbint',  is  much  to  be  preferred,  as  the  seed  may  be  depositedmon.' 
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jularly  at  unitbrni  depth,  and  the  young  plants  may  be  more  com 
ntly  thinned,  weeded,  and  workecl,  if  necessary ;  besides  the  op( 

ion  may  be  performed  during  the  prevalence  of  a  wind  with  the 

hine. 

PROFITS. 

Truck  farming-  is  perhaps  more  than  any  other  branch  of  husbau 
iubject  to  those  vicissitudes  and  casualties  which  cannot  be  guar 
igainst  by  any  liuman  care,  foresight,  or  knowledge.  It  is  carricil 
»ver  such  an  extensive  area  at  present,  the  different  acreages  of  its  cr 
Kivcbeen  so  enlarged,  vastly  augmenting  the  production  of  recent  ye 
.vhile  the  number  and  the  demand  of  the  markets  have  been  proport 
itely  very  slightly  increased,  that  the  profits  during  the  last  two  seas 
lave  been  consideraly  reduced.  Tlic  most  unfavorable  contingent 
<eem  to  have  combined  during  this  period  to  depress  the  indus 
These  influences,  however,  have  nearly  all  been  of  temporary  charai 
md,  with  the  returning  smiles  of  fortune,  it  will  again  revive.  Uu 
)rdiuary  circumstances  thoroughly  competent  truck  farmers,  favora 
ocated  and  otherwise  fully  equipped  with  the  essential  elements  of  f 
Tss,  will  render  it,  even  under  the  existing  drawbacks,  one  of  the  n 
ucnitive  branches  of  agriculture.  But  when  the^*  fail  their  lo* 
ire  proportionately  heavy.  If  one  or  more  of  his  crops  be  killed 
TOst,  it  being  too  late  to  replant,  the  entire  expenditure  of  mo 
lud  attention  is  a  total  loss;  thus  one  of  the  most  extensive  farm 
ost  his  bean  crop,  involving  a  loss  of  $1,200  in  expenditure.  Noi 
kTith  the  local  Northern  market  gardener,  who,  even  if  he  should  be  a 
le  late,  has  the  entire  season  before  him.  Before  truck  farming  had 
ended  to  Florida  the  bulk  of  the  different  crops  from  the  viclnitj 
Savannah  and  Charleston  would  be  marketed  before  the  same  artil 
:ould  come  into  competition  with  them  from  Norfolk.  Under  a  h 
narket,  prices  would  occasionally  rule  very  high  for  a  favorite  veg< 
3le.  Tlius  a  couple  of  crates  of  tomatoes  sold  ten  years  ago,  on  7th  Ji 
u  Baltimore,  at  81(5  each,  and  larger  shipments  frequently  brought 
nid  $10  per  crate.  At  present  Florida  could  keep  the  markets  supp 
rom  January  to  August,  when  those  of  Northern  home  production 
lire.  ITer  shipments,  together  with  the  flne  quality  of  canned  goc 
lave  affected  the  pri<jo  to  such  a  degree  that,  at  the  same  season, 
ralueof  ftavanuah-grown  tomatoes  hardly  ever  reaches  $4  i)er  crate 
)oiug  considered  a  fair  ])rice.  These  influences  affect  the  prospecl 
Norfolk  so  seriously  that  the  acreage  in  tomatoes  will  be  ctmsidera 
educed  the  coming  season.  Competition  of  California  cabbages  t' 
hose  of  (iiilf  production  in  the  Northwestern  markets  has,  in  the 
wo  years,  had  the  same  effect  upon  the  cabbage  crop  at  Mobile. 

The  point  whore  the  industry  maybe  pursued  with  the  greatest  i)i 
s(M»in8  to  have  receded  with  its  growth.  Although  Florida  prod 
•omes  partially  into  (•om])etition  with  that  from  Bermuda  in  the  ei 
narkets,  and  is  subject  to  loss  and  damage  commensurate  witJi  the  gres 
listance  of  transportation,  if  current  reports  are  to  be  credited, 
truck  crops  command  the  most  money;  yet  I  have  heard  Northern  c 
mission  men  say  they  were  disinclined  to  handle  some  of  the  varietic 
vegetables  shipped  from  Florida  in  consequence  of  their  too  frequei 
objectionable  (tondition.  The  cost  of  a  thoroughly  i)repared  tiuick  c 
About  -  miles  from  a  city,  estimated  up  to  the  time  of  harvest,  iuclucl 
all  the  varieties  usually  ;irowu  (except  asparagus,  which  is  more 
pensive  and  more  remunerative)  averages  about  $125  per  acre,  a 
during  a  favorable  srasou,  a  good  truck  farmer  ought  to  net,  clear  oi 
expenses,  §100  per  acre  for  the  total  area  under  cultivation. 
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Wliatever  may  have  been  the  discoaraging  effects  of  the  last  two 
seasons  of  failure,  the  successes  of  the  preceding  years  have  created  sacit 
a  demand  for  favorable  locations  in  the  vicinity  of  the  coast  cities  aste 
enhance  the  value  of  land  very  materially ;  thus  such  laud  in  the  neigh- 
borhood of  Savannah  has  increased  within  the  last  fourteen  years  150 
per  cent,  in  value. 

As  an  evidence  of  the  effect  of  season  upon  the  success  of  track  fam- 
ing I  may  here  mention  that,  while  for  the  last  two  wet  years  it  haidly 
paid  the  labor  to  pick  egg- plants,  a  farmer  near  Savannah  netted  in 
New  York  $600,  in  1882,  from  the  crop  of  lA  acres. 

CAUSES    OF    FAILURE    AND    IMPEDnVIENTS    TO   GENKRAL   SUCCESS. 

In  no  profession,  industry,  or  calliug  is  success  so  often  dependent 
upon  contingencies  entirely  beyond  the  control  of  its  votaries  as  in 
agriculture,  and,  in  consequence  of  the  perishable  nature  of  its  prodace, 
this  applies  with  greatest  force  to  truck  farming,  because  they  have  to 
be  marketed  at  a  distance  from  the  place  of  growth.  This  necessitf 
involves  all  the  vicissitudes  and  dangers  incident  to  delay  and  traoB- 
portation.  The  very  unfavorable  seasons  of  the  two  past  years  were 
the  only  providential  causes,  and  against  the  changes  and  ]i\jurieB  of 
the  weather  the  competent  farmer  can  only  pit  a  determination  to  re^) 
a  profit  when  next  he  may  be  blessed  with  a  fairer  season.  Un&vora- 
ble  weather  may  not  only  very  materially  diminish  the  total  yield,  but, 
more  disastrous  still  to  the  prospects  of  the  truck  £armer,  it  may  endow 
his  produce  with  a  nature  so  unstable  as  entirely  to  destroy  its  canning 
capacity.  This  is  exactly  what  occurred  during  the  last  two  crop  yean. 
The  very  wet  weather  prevailing  nearly  over  the  entire  South  dorioff 
the  growth  and  maturity  of  the  vegetables,  so  filled  them  with  super- 
abundant moisture  as  to  impart  to  them  a  tendency  to  decay,  and  moat 
of  such  shipments  arrived  in  bad  order. 

Other  circumstances  being  favorable,  so  long -as  stocky  generally,  of 
good  quality  is  placed  upon  the  Northern  markets  sales  are  apt  to  be 
satisfactory,  but  as  soon  as  inferior  stuff  is  thrown  ui>on  them,  prices 
suddenly  fall  on  all  alike,  hardly  ever  to  revive  during  tiie  entire  sea- 
son. The  disastrous  effects  of  these  so  to  say  water-lodged  and  readily 
decaying  shipments  upon  the  market  may  then  be  reaaUy  appreciated. 

In  enumerating  the  causes  of  failure  I  am  confining  myself  strictly  to 
truck  farming  as  an  industry.  While  believing  that  a*  few  fiAvorably 
located  cotton  planters,  possessing  the  necessary  degree  of  experieuce, 
judgment,  and  carefulness,  might  have  made  money  with  certain  ^'ese- 
tables  during  a  favorable  season,  I  only  allude  here  to  their  foUures  in 
experimental  truck  farming  by  stating  that  the  general  quality  of  their 
shipments,  inferior  in  every  respect,  was  one  of  the  chief  causes  of  the 
common  result.  Good  quality  being  essential  to  success,  no  satisfkic* 
tory  returns  could  reasonably  have  been  expected  from  a  crop  of  Irisli 
])otatoes  manured  with  200  pounds  guano  per  acre,  for  instance,  and 
])robably  on  poor  land  at  that.  The  farmer  gathered  of  all  sizes  aud 
qualities  60  baiTcls  from  7  acres,  or  7.1  barrels  per  acre,  while  wiUi  ade- 
quate manuring  from  GO  to  100  barrels  is  the  satisfactory  yield  i)eracre 
of  mercbautable  stock.  In  auother  case  a  farmer  reported  that  he  had 
shipped  30  crates  of  green  apples  ''  because  his  hogs  wouldn't  cat  them." 

Failure  was  then  ouly  attributable  to  overproduction  as  applied  to 
superabundance  of  stock  of  inferior  quality. 

Among  all  the  difiiculties  and  drawbacks  appertaining  to  track  ftrm- 
ing,  perhaps  the  one  which  most  frequently  has  been  considered  to  b«ar 
nitli  greatest  weight  ui)on  the  industry  is  the  unreliability  and  disbuif- 
^<9^y  of  commission  men.    With  what  degree  of  justice  tiie  cluuge  is 


TRUCK   FARMING. 

lade  it  is  difficult  to  say.  Heavy  and  maDifold  losses  have  no  d 
ccurred  through  the  rascality  of  commission  firms.  It  being  im 
ible  to  restrain  or  supervise  their  operations  villainy  has  a  fair  flel 

Truckers  should  beware  of  those  who  send  out  circulars  of  cur 
trices  above  the  market  rates.  They  report  a  small  sale  or  two 
ate  higher  than  actually  received,  and  then  make  the  shortage  goc 
oon  as  they  have  gained  the  confidence  of  the  shipper  by  repor 
tales  at  a  lower  figure  than  the  produce  actually  sold  for.  I  have  < 
mown  otherwise  reputable  houses  to  resort  to  this  sharp  practic 
lecnre  shipments.  The  business  standing  and  credit  of  a  particular 
s  ascertainable  through  a  mercantile  agency,  but  such  an  agency  fai 
mpart  the  desired  information  to  the  vegetable  shipper.  It  would,  I 
)ver,  be  rank  injustice  to  make  a  sweeping  charge  of  swindling  ag£ 
:he  entire  class  of  produce  commission  agents.  While  it  doubtless 
;ains  its  proportion  of  sharpers  there  are  numerous  responsible  fim 
)very  market  who  aim  to  build  up  an  increasing  business  and  a  so 
*eputatiou  by  honesty  and  fair  dealing  with  their  shippers,  and 
rown  upon  the  disreputable  members  of  their  own  calling.  T 
^liable  firms  should  be  supported,  not  only  by  exclusive  consignme 
)ut  by  the  good  will  and  frequent  recommendations  of  their  £ri< 
it  the  South. 

It  is  noticeable,  too,  that  specific  charges  of  having  been  swin< 
)ccur  most  frequently  in  unfavorable  seasons,  when  goods  of  inft 
]uality  are  forwarded — a  coincidence  which  suggests  that  the  cha: 
ire  probably  unwarranted.  No  buyer  in  any  Northern  market  ii 
charitably  disposed  towards  the  seller  as  to  pay  a  good  round  price 
in  article  fit  neither  for  the  food  of  man  nor  beast. 

These  accusations  do  not  usually  emanate  from  experienced  and  p 
ieal  truck  farmers,  but  from  men  carrying  on  the  business  either  j 
lobby  or  as  a  secondary  matter,  who  have  others  to  superintend  it  ( 
ess  experienced  than  themselves. 

Another  drawback  consists  in  the  many  difficulties  of  transx>orta1 
Since  1858,  when  shipments  of  melons  had  to  be  intrusted  to  the  cusi 
)f  the  captains  and  pursers  of  the  steamships  to  secure  their  protec 
igainst  stealage,  for  which,  together  with  attending  to  their  sale  in  I 
L'ork,  they  received  50  per  cent,  commission,  great  improvements  h 
jeen  made  in  transportation.  Only  a  few  years  ago  the  losses  on  i 
)ns  by  robbery  was  very  considerable.  The  interests  of  the  growers 
he  conveyors  to  market  seeming  identical,  it  is  probable  that  in  the  i 
uture  the  various  traTi8])ortation  companies  may  see  the  wisdom  oi 
fouraging  an  industry  which  helps  to  support  them.  It  is  princip 
he  melon  industry,  as  a  branch  of  truck  farming,  which  has  to  comp 
lot  so  much  against  the  quality  as  against  the  freight  rates  of  trans; 
ation.  The  former  has  much  improved  within  the  last  few  years. 
Irst  common  box-cars  were  used,  and  where  the  melons  were  piled  h 
lalt  would  sometimes  be  left  upon  the  floors.  Now  well  ventUated,  6 
iiid  clean  fruit  cars  have  been  constructed  in  sufficient  numbers 
iressly  to  move  tlie  enormously  increased  melon  crop.  But  the  m( 
powers  on  the  line  of  railroads  complain  that  unless  the  present : 
>f  freight  to  the  West  be  reduced  they  will  be  compelled  to  abandon 
ndustry.  Truck  farmers  protest  against  all  adverse  discriminatio 
he  matter  of  freight  rates.  The  average  intelligence  of  the  Alabi 
prowers  at  Mobile  is  unable  to  understand  with  what  degree  of  fain 
lieir  38,363  barrels  of  potatoes  are  made  to  pay  nearly  double  thefrei 
Irom  Mobile  to  the  West  that  the  Western  farmer  would  have  to 
h>m  the  West  to  Mobile  for  the  same  number  of  barrels. 

39  AG^^So 
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The  steamship  companioB  at  Savannah  have  established  two  different 
rates  of  freight.  Those  shippers  who  sign  contracts  with  the  comiwuies 
not  to  sue  for  damage  to  produce,  unless  duo  to  culjiable  and  2)rom 
negligence,  are  favored  with  a  lower  rate,  as  below : 


Sbippe 


iTo  New  York.  Pblladel- 
phin,  and  Boston. 


To  Baltimen. 
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The  freight  on  a  barrel  of  potatoes  from  New  York  to  Savannah,  how- 
ever, is  only  30  cents,  so  that  the  favored  shippers  are  charged  2<)  cents 
more  on  each  barrel  of  potatoes  from  Savannah  to  New  York,  &c,  than 
the  Northern  farmer  paj's  for  the  same  transportation  back.  The  aggre- 
gate number  of  barrels  (51,005)  i^aid,  therefore,  $10,213  more  than  thesame 
number  would  hiivo  to  i>ay  from  the  North  to  Savannah.  This  discrim- 
ination may  ^vell  be  considered  a  drawback  to  truck  farming. 

The  industry  demands  most  excellent  judgment  and  foresight,  audit 
is  an  eiTor  to  suppose  that  any  one  competent  to  till  the  soil  can  jump 
into  truck  farming  and  make  a  success  of  the  venture.  I  have  in  miml 
three  men,  A,  B,  and  C,  who  operated  nearly  in  sight  of  each  others 
farms.  A  couLmeuced  a  few  years  ago,  about  the  same  time  as  B,  with 
a  borrowed  capital  of  81,000,  on  rented  laud  a(\joining  that  owned  by 
the  latter.  A  and  two  brothers  now  possess  in  fee-simple,  besides  other 
property,  275  acres  of  this  land,  the  best  for  truck  farming  in  Chatham 
County,  a  part  of  which  they  rent  out  at  $25  per  acre  per  annum,  and 
10  acres  of  which,  with  a  river  frontage,  they  lately  sold  for  $8,000.  B, 
in  consequence  of  non-success,  has  sold  his  place  to  C,  the  most  com- 
petent of  the  three,  who  had  until  recently  been  managing  a  larger 
jdace  on  shares.  At  another  center  of  truck  farming  one  man,  a  handi- 
craftsman, commenced  truck  farming  with  a  single  very  inferior  draft- 
animal,  a  steer.  He  now  owns  and  sui>ervises  five  farms,  having  bought 
out  others  not  so  successful  as  himself,  one  of  them  also  having  beeua 
truck  farmer. 

AMOUNT  OF  TRUCK  SHlPrKD. 

It  has  been  impossible  to  procure  correct  and  complete  statistics  of 
the  amount  of  truck  shipped  during  the  last  two  crop  seasons.  Belo^ 
will  be  found  partial  statistics  from  only  a  few  points  of  shipment.  The 
tables  do  not  include  any  shipments  from  Wilmington  or  New  Berne. 
N.  C,  i'rom  i>oiuts  on  the  coast  to  Charleston,  from  PortBoyal,  S.  G.,or 
from  Jacksonville  by  sea  direct.  They  are  also  exclusive  of  a  i>artol 
the  Florida  consignments  by  land,  ami  those  from  South  and  South- 
west Georgia,  from  New  Orleans,  and  from  Galveston. 

CHARLESTON. 

The  following  table  exhibits  the  shipments  of  strawberrieSy  vegeta- 
bles, and  melons  by  rail  and  by  steamer  during  the  past  three  years: 
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The  following  is  an  estimate  of  the  value  of  the  froit  and  vecetable 
ropa  of  Charleston  dnring  the  past  year: 
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The  stranherry  crop  came  so  late  into  market  in  coDBequeoce  of  the 
requeut  severe  apriug  frosts,  that  Charleaton  berries  were  crowded  ont 
jy  ari'ivaU  I'rom  iforfolk,  leaving  tlioasands  of  quarts  to  rot  anpicked 
u  the  lields,  otherwise  it  was  estimated  the  shipments  would  liavc 
reached  1,200,OOU  quarts. 
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ASPAEAGUS. 


The  supply  of  this  early  and  delicate  vegetable  has  never  been  snffl- 
jient  to  reduce  the  luniki't  value  below  a  good  paying  price,  and  were  it 
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not  for  several  drawbacks  it  would  be  cultivated  mnch  more  extenriTdy. 
The  crop  yields  no  retam  ander  four  years  £rom  the  seed,  and  even  then 
fihould  be  very  sparingly  cut  for  a  year  or  two.  It  requires  heavy  manur- 
ing to  prepare  a  good  planting,  and,  as  it  lasts  without  renewal  twent; 
or  more  years,  its  cultivation  should  be  carefully  undertaken.  The 
plants  being  more  costly,  as  generally  procured,  the  preparation  is 
more  expensive  than  that  of  any  other  crop.  It  comes  in  so  early  in 
the  spring  that  pre\ious  to  maturity  th^  field  requires  no  cultivation 
for  the  purpose  of  subduing  weeds,  the  consequence  being  that  daring 
the  busiest  season  of  gathering  other  crops  for  market  this  one  \a 
neglected,  unless,  as  done  by  large  growers,  a  special  manager  is  a[)- 
pointed  to  look  after  it.  I  have  known  more  than  one  farmer  have  to 
plow  up  his  asparagus  in  consequence  of  this  culpable  neglect  To 
save  the  expense  of  plants,  therefore,  for  economic  as  well  as  for  obvioQS 
horticultural  reasons,  the  Southern  planter  should  himself  raise  aU  he 
needs  from  the  seed.  The  usual  price  of  seed  is  about  50  cents  per 
pound,  and  as  there  are  about  14,000  seeds  in  each  pound,  he  shonld  be 
able  at  least  to  secure  10,500  fresher,  sounder,  and  better  plants  for  3 
acres  than  he  can  procure  from  a  distance  for  about  $21  at  the  usoal 
lowest  rate  of  Northern  nurseries  of  from  |4  to  $8  per  1,000. 

Asparagus  being  a  disBcious  plant  (bearing  pistillate  and  staminate 
flowers  on  separate  roots)  it  is  doubtful  whether  it  has  the  numerous 
varieties  offered  by  the  seed  trade.  Certain  it  is,  however,  under  what 
ever  name  the  seeds  may  be  advertised,  if  properly  manured,  planted, 
and  subsequently  cultivated  and  cared  for,  the  income  from  the  crop 
will  be  alike  satisfactory  to  the  grower. 

The  roots  of  asparagus  cannot  be  injured  in  the  ground  by  cold,  and 
as  the  seed  germinates  at  a  low  temperature,  they  may  be  sown  firom 
December  1  to  March,  in  drills  1^  to  2  feet  apart,  and — if  superior  plants 
are  desired — so  thinly  that  they  may  stand  about  3  inches  apart  in  the 
rows.  At  this  distance  one-fourth  acre  of  seed-beds  will  supply  plants 
enough  for  from  5  to  7  acres.  Fair  plants,  however,  may  be  grown  on 
the  same  area,  standing  nearer,  for  12  acres. 

One  of  the  chief  claims  of  asparagus  to  popular  favor  is  its  earliness. 
It  should,  therefore,  be  planted  on  deep,  dry,  warm  soil  to  have  it  eariy, 
and  because  such  a  one  suits  its  growth  best.  When  located  near  its 
natural  habitat,  the  sea-coast,  it  grows  most  satisfeustorily.  The  more 
manure  and  the  more  careful  the  cultivation  the  better  the  ^*  grass,''  as 
the  shoots  are  designated  in  market.  The  rows  in  field  culture  shonhl 
be  5  feet  apart,  the  plants  standing  at  least  2}  feet  apart,  requiring 
3,484  plants  per  acre. 

The  deeper  the  plants  can  be  placed,  due  regard  being  had  to  the 
requisite  of  early  growth,  the  less  risk  will  there  be  of  the  crowns  being 
injured  by  the  knives  in  the  hands  of  careless  cutters,  4  to  6  inches  being 
the  usual  depth.  If  the  crop  has  been  properly  planted,  and  is  as  fre- 
quently cultivated  and  hoed  as  required  to  subdue  grass  and  weeds,  the 
luxuriant  growth  will  meet  across  the  rows  and  shade  the  ground  thethiid 
season.  Asparagus  produces  seed  the  second  year.  As  soon  as  (he  stalks 
commence  to  die  in  the  fall  they  should  be  cut  down  and  burnt  to  pre- 
vent, as  far  as  possible,  the  growth  of  volunteer  seedlings. 

As  a  special  fertilizer  salt  may  be  annually  used  as  a  top-dressing  in 
sufficient  quantity  partially  to  prevent  the  growth  of  w^ds,  say,  800 
pounds  to  the  acre. 

Only  the  tender  part  of  the  shoots  made  green  by  exposure  to  light  is 
3r^«n,  yet  fashion  and  the  trade  demand  that  a  part  be  white  and  tongh* 
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Hien  they  are  from  4  to  6  inches  above  ground  they  should  be  cut  by 
assing  the  edge  of  the  knife  drawn  along  the  shoot  and  severing  fa^ 
nough  below  the  surface  to  make  the  bunches  after  trimming  8  inches 
)ng.  A  plantation  in  full  bearing  may  be  cut  daily,  but  not  longer  than 
bout  four  weeks  for  fear  of  weakening  the  plants.  The  bunches  should  be 
ompactly  made  of  assorted  ''  grass,"  (with  the  help  of  an  asparagus 
uncher),  4  inches  in  diameter,  8  inches  long,  squarely  trimmed,  weigh- 
ig  2i  pounds  each,  and  tied  firmly  with  bast  or  raffia  near  the  crowns 
nd  again  near  the  bases.  Uniformity  of  packages  is  desirable,  but  as 
:  is  sold  by  the  bunch,  it  may  be  put  up  in  other  than  the  usual  bushel 
rate.  The  bunches  should  all  be  placed  upright,  and  if  in  more  than 
ne  layer,  the  buds  of  the  lower  should  be  protected  by  some  soft  in- 
ervening  material  like  moss. 

The  first  arriving  in  New  York  sells  for  about  $12  per  dozen,  but  soon 
irops  to  $9,  to  $6,  and  lower. 

The  original  cost  of  a  planting  with  home-grown  plants  is  $100  per 
«re, 

To  save  seed  the  stalks  should  be  cut  when  the  former  are  scarlet  and 
ipe,  to  be  stripped  by  hand  or  threshed  off  on  a  cloth  or  floor,  then 
bounded  in  a  wooden  mortar  with  a  wooden  pestle  to  break  the  outer 
bells.  The  seeds  are  then  frequently  washed  to  float  away  the  chaffy 
Iried  in  the  sun  and  air  and  stored.  Asparagus  is  subject  to  injury 
rom  the  following  insects :  (1)  The  Asparagus  Beetle  {Oriocerisiuparagi), 
2)  the  Zebra  Oaterpillar  {Manieatra  picta),  and  (3)  the  Smeared  Dagger 
Acronycta  oblinita).  The  former  has  been  very  aestructive  at  the  Korth, 
particularly  on  Long  Island.  It  has  not  yet  reached  Georgia,  nor  are 
he  other  two  insects  very  injurious. 

The  Bean^bush  ob  snap  (Phaseolus  vulnaris). 

The  bean,  a  tender  annual,  a  native  of  India,  can  be  grown  to  mata- 
ity  in  so  short  a  time  from  the  sowing  of  the  seed,  six  weeks,  and  it  is 
o  generally  popular  at  the  North  that  in  the  neighborhood  of  the 
ities  it  is  one  of  the  most  important  vegetables  of  the  truck  farmer. 

The  flat  podded  Early  Mohawk  is  the  hardiest  and  earliest  variety, 
lut  it  only  sells  well  before  the  more  popular,  more  tender,  and  less 
tringy  round  kinds  come  into  market,  of  which  the  Early  Valentine 
nd  Extra  Early  Valentine  are  the  favorites. 

The  several  varieties  of  German  Wax-beans  are  fine  and  command  the 
»est  prices  when  of  good  quality,  but  they  become  spotted  more  readily 
nd  are  not  as  extensively  grown  as  the  others. 

This  vegetable  is  so  tender  that  no  time  can  be  given  definitely  for 
lanting  it.  For  the  latitude  of  Savannah,  according  to  season,  appro:d- 
lately  from  the  20th  February  to  the  middle  of  March:  later  to  the 
orthward  and  earlier  to  the  southward.  In  the  south  of  Florida  it  may 
»e  safe  to  plant  at  any  time  in  the  winter  and  in  the  middle  of  the  State 

early  as  January  10.  Formerly  vegetables  regarded  as  out  of  season 
foxxld  bo  nearly  unsalable,  but  now  beans  sell  in  limited  quantities  as 
ly  as  March,  bringing  fair  prices  at  the  North. 

A  sandy  loam  suits  it  best,  but  the  lightest  land  of  the  farm  may  be 
ppropriated  to  the  bean  crop,  and  green  or  fresh  stable  manure  is  bet- 
er  adapted  to  it  than  to  any  other  vegetable. 

Straight  furrows  having  been  laid  off  2^  feet  apart  on  land  previously 

rell  prepared  by  plow  and  harrow,  the  manure  is  drilled  in  at  the  rate  of 

»n-loads  of  about  30  bushels  each  and  covered  by  the  plows.    The 
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ridges  are  then  partly  leveled  by  means  of  a  board  attached  to  a  plow 
beam,  taking  two  at  a  time,  or  by  hoe  or  rake.  To  avoid  repetition 
(when  manuriDg  in  the  drill  and  planting  on  ridges  are  mentioned  hero- 
after),  the  above  operations  mnst  be  understood  to  have  preceded  the 
sowing  of  seed  or  setting  of  x)lants. 

If  a  seed  drill  can  be  arranged  to  work  accurately  and  satisfactorilv 
its  use  is  the  cheapest  and  most  expeditious  method.  Otherwige  tlii* 
beaus  are  dropped  in  an  open  drill  3  inches  apart  and  covered  abont  U 
inches  deep. 

The  cultivator  may  be  run  between  the  rows  when  the  plants  are  3 or 
4  inches  high,  and  just  before  the  buds  appear  the  plow  and  hoeslionld 
be  used  to  land  up,  or  draw  soil  to  the  stems. 

The  i)ods  should  be  picked  while  yet  tender  enough  to  "sugh  "  before 
the  seed  commence  to  bulge,  and  the  operation  should  be  performed  with 
as  little  disturbance  to  the  roots  as  possible. 

Beans  are  more  liable  to  shrink  than  any  other  vegetable  and  a  little 
wilting  prior  to  packing  is  not  objectionable.  They  should  be  laid  a« 
regularly  as  possible  without  too  much  loss  of  time,  and  thorongUj 
shaken  down  and  firmly  packed.  About  six  pickings  are  made  in  the 
three  weeks  of  the  crop. 

A  fair  yield  is  150  crates,  and  prices  range  fh>m  81  to  84  per  date, 
according  to  demand  and  earliness.  The  returns  from  beans  was  very 
poor  last  season,  a  part  of  the  crop  not  being  wortli  the  picking. 

The  insects  depredating  upon  the  bean  plant  do  not  affect  the  track 
farmer  to  any  extent,  except  the  Bean-weevil,  which  sometimes  destroys 
the  seed  germ. 

They  are  as  follows:  (1)  The  Bean-weevil  {Bruchus  /aba)]  (2) the 
Yellow  Bear  Caterpillar  [^piloHoma  virfjiint^a) ;  (.'»)  the  Fall  Web-worm 
{Eyphaiitria  textor)^  and  (1)  the  Blister- beetles,  striped  and  ash-colored 
and  the  margined  {Lytta  vittaia^  L.  cinerea,  L,  marginata). 

The  Beet  (Beta  vulgaris). 

The  beet  has  not  been  grown  for  shipment  south  of  Norfolk  to  any  ex- 
tent until  within  the  last  few  years,  although  a  regular  Bermuda  crop. 
Of  varieties,  the  Egyptian  Turnip  is  preferred.  It  can  be  plantol 
earlier,  but  about  January  1  to  10  is  the  safest  time  in  the  latitude  of 
Savannah.  Like  all  long  tap-rooted  plants  the  beet  delights  in  a  deep, 
rich,  loose  soil.    A  low,  but  wcU-draincd  mold  is  best  suited  to  it. 

Beets  require  a  nitrogenous  fertilizer  and  about  30  loads  to  the  acrp 
of  well-rotted  stable  manure,  or  a  composted  commercial  fertilizer  of 
1,500  pounds  to  ihe  acre  would  answer  the  purpose.  As  this  plant  likf 
asparagus,  is  a  native  of  the  sea-shore,  an  application  of  12  basbels  of 
salt  would  be  beneficial  at  a  distance  from  the  coast. 

The  seed  are  sown  on  ridges  30  to  30  inches  apart,  in  order  that  ilii' 
stirring  may  be  done  with  the  cultivator.  The  plants  should  be  thiune'l 
to  a  stand  of  4  to  0  inches  and  not  be  allowed  to  crowd  each  other. 
Vacant  spaces  may  be  supplied  l\v  transplanting.  When  about  3  iiichf* 
in  diameter  they  are  fully  larfi^o  enough  to  be  shipped.  The  leaves  an' 
cut  off  about  2  inches  from  the  roots  and  the  beets  packed  in  hadjel 
crates  or  well-ventilated  barrels  covered  with  cloth. 

From  $2.50  to  $3  per  crate  were  the  highest  prices  per  crate  for 
Georgia-grown  beets  the  past  season. 

The  beet  is  remarkably  free  from  all  insect  depredations. 
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The  Cabbage  {Bra88ica  oleracea). 

• 

The  cabbage  is,  both  for  points  near  and  distant  from  cities,  one  of 
he  moat  important  vegetables  for  the  truck  farmer. 

Of  the  many  varieties  of  the  cabbage  family  he  has  to  do  only  with 
ir  few  of  the  white  and  heading  sorts,  with  the  cauliflower,  and  with 
Lale,  but  the  cultivation  of  the  latter  is  confined  to  K'orfolk. 

A  variety  of  cabbage  to  be  suited  for  cultivation  at  the  South  for  ship- 
nent  should  bo  sure  to  head ;  to  produce  medium  to  large  heads  they 
ihould  be  so  hard  and  compact  as  not  to  shrink  much,  and  should  be 
>opular  in  market.  Very  large  heads  are  not  desirable,  not  being  so 
rell  suited  for  retail. 

The  Early  Summer,  Winnigstadt,  and  Brunswick  are  leading  varie- 
ies.  The  Jersey  Wakefield,  but  for  its  liability  to  burst,  although  small, 
vould  head  the  list.  Tait's  Extra  Early  is  extensively  planted  at  Ifor- 
blk.  The  Flat  Dutch  is  preferred  for  the  local  and  Western  interior 
vinter  trade.  European  seed  are  sometimes  more  sure  to  head,  while 
Imericau-grown  are  more  hardj".  It  is  of  very  great  importance  to 
lave  pure,  reliable  seed  of  cabbage  and  cauliflower.  Poor  ones  are 
ligh  at  any  price. 

Under  favorable  circumstances  cabbages  will  form  merchantable 
leads  in  five  months  from  the  seed.  If  stunted  by  unfavorable  weather, 
told,  or  too  much  rain,  by  inadequate  manuring,  poor  cultivation,  &c., 
ind  this  period  becomes  materially  extended,  many  of  the  plants  will  go 
0  seed  instead  of  heading.  The  seed  should,  therefore,  not  be  sown  tdb 
tarly ;  if  under  glass,  as  the  safest  plan,  between  the  1st  and  15th  of 
"^'ovember ;  if  in  the  open  ground,  during  October.  These  are  liable  to 
»e  injured  by  freezes,  the  plants  not  being,  generally  in  the  South,  able 
o  survive  a  temperature  below  24P.  To  secure  a  hardy  stocky  growth 
he  soil  of  the  seed-bed  should  not  be  recently  manured,  if  not  poor 
ground,  and  the  glass  never  put  on  unless  to  protect  against  anticipated 
reezing  weather.  The  best  soil  for  the  cabbage  crop  is  a  moist,  sandy 
aam.  Any  soil  well  prepared  and  well  manured  will,  however,  produce 
,  fair  crop,  unless  too  diy  and  sandy,  or  it  may  be  affected  by  the  hot 
uns  in  March  and  April  during  the  heading  season.  Lime  is  very  bene- 
cial  to  the  cabbage  family,  and  the  shelly  lands  along  the  coast  and 
lie  sea  islands  are  peculiarly  well  adapted  to  it. 

Cabbag(\s  require  frequent  stirriug  of  the  soil,  but  it  should  be  shal-  . 
iw,  so  as  not  to  disturb  the  roots  and  to  stunt  the  plant.  The  Korthern 
emaml  becomes  active  in  March.  In  preparing  the  heads  for  market, 
3r  the  purpose  of  protecting  them  from  bruising  each  other,  a  few  outer 
?aves  should  be  left  and  the  stems  trimmed  closely.  They  should  not 
e  allowed  to  become  heated  by  the  sun  after  being  cut,  but  be  packed 
s  cool  and  as  dry  as  possible.  They  carry  better  incrate^.  If  barrels 
re  used  they  are  to  bo  covered  with  cloth  (old  grain  8ack8tisually),the 
on  tents  bulging  about  G  inches  above  the  top  of  the  barrel.  Whatever 
lackage  is  used  considerable  force  should  be  applied  in  order  to  pack 
irmly. 

A  package  should  contain  from  eighteen  Brunswick  to  fifty  Winnig- 
tadt,  and  even  a  greater  number  ot  Wakefields.  If  of  good  quality 
itherwise  the  small  heads  bring  a  fair  price. 

From  1 70  to  200  barrels  or  barrel  crates  is  a  good  crop,  and  such  a 
►ne  of  good  stock  has  averaged  in  the  Northern  markets  $4  gross  per 
N&rrel.  My  own  cro])  of  1882  averaged  $4.53,  principally  in  the  New 
Tork  and  Boston  markets,  but  prices  ruled  very  high  in  that  year.    The 
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maximum  i)rice  for  Norfolk  cabbage  is  $3.25  per  barreL  Freights  were 
50  (!eiits  per  barrel  aud  commissions  7  to  8  per  ceut. 

The  cotton  crop  promising  poorly  this  season,  the  planters  on  the 
Soutli  Carolina  sea  islands  have  put  in  an  extensive  crop  of  cabbages 
for  shipment.  The  land  being  finely  adapted  to  this  vegetable,  if  tliej 
liave  manured  liberally  and  have  not  put  in  the  seed  too  early,  large 
yields  may  be  anticipated.  No  family  of  plants  is  more  subject  than 
the  brassicte  to  depredatory  insects. 

Those  to  which  it  is  exposed  at  the  South  are :  (1)  The  European  Bape 
Butterlly  {Pieris  rapa)-,  (2)  the  Southern  Cabbage  Butterfly  (jKm«j>n)- 
todicf:);  (.3)  the  Pot-herb  Butterfly  {Fiei^is  oleracea)^  (4)  the  Cabbage 
Plusia  {Plusia  hrassica) ;  (5)  the  Cabbage  Flutella  {JPlutella  crucifera' 
rinn) ;  (6)  the  Cnbbage  Botys  {Botys  repetitalis)^  reported  first  to  tlie 
Department  entomologist  by  the  writer  in  1880 ;  (7)  the  Zebra  Cater- 
])'\\\Ar  (Mamestrapicta);  (8)  the  Cabbage  Piouea(Pto»eaWMio«alM):  (9) 
the  Cabbage  Plant-louse  (Aphis  hrassica)',  (10)  tjie  Harlequin  Bog 
(Strachia  histrionica) ;  (11)  the  Wavy  striped  Flea-beetle  (JaZ^tcw  «^io- 
lata)]  (12)  the  Tarnished  Plant-bug  {Capsua  oblineatns)}  and  (13)  the 
False Chinhbug  {Nysitts  destructor). 

In  common  with  all  other  tender  plants  of  the  truck  farmer  it  is  also 
subject  to  cut-worms,  the  larvae  of  night-flying  moths,  principally  of 
the  genus  Agrotis.  Of  those  enumerated,  numbers  1, 4,5,  and  9  are  the 
most  destructive.  Healthy,  vigorous  growth  is  the  best  preventive 
against  the  latter.  The  other  three  may  be  poisoned  by  the  application 
of  Paris  green  or  London  purple,  while  the  plants  are  yet  yonng,  but  it 
is  not  safe  after  they  commence  to  head,  although  during  growth  all  tbe 
older  leaves  are  cast  ofl*.  Other  remedies  are  unavailable  in  truck  fiEunn- 
ing.  Cut- worms  may  be  hunted  at  the  roots  of  injured  plants,  or  under 
leaves  placed  upon  the  ground.  My  favorite  plan  is  to  poison  them  before 
the  plants  are  set  out  by  placing  cabbage  or  turnip  leaves  on  the  groand 
dusted  or  sprinkled  with  Pans  green,  poisoned  side  next  to  the  tiolL 
Two  or  three  renewals  at  the  rate  of  a  leaf  to  20  square  feet  will  gen- 
erally be  effective. 

The  Cattliflowek  {B.  oleracea^  var.  Botrftis). 

if  this  most  delicate  and  most  valuable  member  of  thebrassica&m- 
ily  would  *'  carry  "  more  safely,  at  locations  suitable  for  its  cultivation,  it 
would  be  one  of  the  most  important  crops  of  the  truck  farmer.  Althongh 
so  located,  I  have  abandoned  its  culture,  notwithstanding  I  have  netted 
as  high  as  $24.75  in  Kew  York  per  barrel  for  it,  and  the  heads  or  ''cord' 
have  sold  at  a  gross  average  of  37.9  cents  each.  SometimeS|  however,  it 
would  continue  to  arrive  in  such  bad  order  as  not  to  be  worth  shipping* 
For  the  past  two  years  its  culture  has  been  nearly  confined  to  Flwidfti 
Coming  in  so  much  earlier  it  is  not  exposed  to  heating  in  transit 

The  best  varieties  are  the  Extra  Early  Dwarf  Erflirt|  the  Snow  Ball 
and  the  very  large-growing  Algiers. 

It  should  be  marketable  in  March  and  April,  the  seed,  theiefoie, 
should  be  sown  in  the  latitude  of  Savannah  about  December  1,  onder 
gliuss,  and  trans])lanted  about  January  10.  A  little  more  manoiv 
should  be  applied  than  to  the  cabbage  crop,  but  in  other  respects  the 
two  are  to  be  managed  alike.  When  the  curd,  however,  commences  to 
appear,  for  the  purpose  of  blanching,  it  should  be  covered  with  a  large 
leaf  of  the  plant  to  exclude  the  sun-light. 

In  packing,  each  curd  should  be  covered  with  a  piece  of  soft,  smooth 
^aper  to  avoid  bruising,  and  then  laid  evenly  and  snugly  in  eitiier  ante 

It     ^'^rr^l . 
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The  Cucumber  {Cucumis  sativus). 

The  cucumber  is  a  vegetable  so  universally  popular  at  the  Korth,  it  is 
JO  easily  grown,  carries  so  safely,  and  is  so  productive  that,  when  the 
bulk  of  the  crop  cau  be  shipped,  it  is  one  of  the  best  paying  crops  of 
the  truck  farmei:.  One  of  the  drawbacks  of  the  industry  is  that  when- 
dver  the  same  vegetable  matures  at  a  point  further  north,  it  comes  into 
market  so  much  fresher  and  more  acceptable  to  the  trade  that,  whether 
the  entire  product  be  harvested  or  not,  shipments  from  more  distant 
points  are  forced  out  of  the  market  and  must  cease.  This  obtains  per- 
haps more  frequently  with  the  cucumber  than  with  any  other.  The  sea- 
son of  1882  was  a  most  fortunate  one  in  this  respect.  While  from  200 
to  300  crates  is  a  fair  crop,  one  farmer  gathered  from  1  acre  of  richly 
manured  ground  the  entire  product  of  900  crates. 

The  usual  variety  grown  is  the  White  Spine  or  Improved  White 
Spine. 

They  may  be  sown  in  the  latitude  of  Savannah  about  the  1st  to  15th 
of  March,  and  earlier  or  later  south  or  north,  respectively.  It  may 
go  without  saying  that  this  applies  to  the  planting  of  all  other  crops. 

The  soil  best  adapted  to  the  cucumber  is  a  moist,  warm,  light,  sandy 
loam,  but  although  large  crops  may  not  be  produced,  very  &e  cucum- 
bers may  be  grown,  if  highly  fertilized,  on  sandy  soil.  In  fact  no  good 
crop  without  liberal  manuring  can  be  expected  &om  any  land,  say,  30 
loads  or  more  per  acre.  Instead  of  the  more  common  manner  of  hill- 
planting,  leaving  two  or  three  plants  in  each,  manuring  and  seeding  in 
the  driU  with  the  ridges  6  feet  apart  and  single  plants  12  to  18  inches 
iistant,  is  to  be  preferred.  Several  sowings  at  weekly  intervals  are 
advisable  to  secure  a  stand  in  case  the  first,  or  even  second,  should  be 
Injured  by  frost. 

Instead  of  being  pulled  the  cucumbers  should  be  cut  from  the  vine, 
and  none  of  imperfect  form,  short,  round,  and  contracted  at  one  end, 
Qor  with  the  least  tendency  t#  turn  yellow,  nor  large  and  overgrown, 
should  be  packed  for  shipment  to  endanger  the  market  value  of  the 
package.  They  should  be  carefally  laid  in  the  crates,  and  these  be  well 
filled.  The  White  Spine  is  white  instead  of  being  yellow  when  ripe, 
lo  save  the  seed  they  should  be  cut  o^en  lengthwise  and  the  seed  and 
pulp  scraped  out  into  a  tub  or  barrel.  The  mass  should  be  stirred  daily 
for  four  or  five  days,  when  fermentation  will  have  removed  tiie  gelatin- 
ous substance  ^hich  surrounds  the  seeds.  These  are  frequently  washed, 
dried,  and  stored  away  in  bags. 

The  insects  infesting  the  cucumber  at  the  South  are,  (1)  the  Oucum- 
ber  Flea-beetle  (Haltica  cucumeria) ;  (2)  the  Striped  Cucumber-beetle 
(JDiabrotica  vittata) ;  (3)  the  Twelve-spotted  Squash-beetle  or  Striped- 
bug  (Diabrotica  12-punctata) ;  (4)  the  Pickle-worm  {Pkacellura  nitidalis), 
and  (5)  the  Grass- worm  {Laphrygmafrugiperda). 

No.  1  may  be  driven  oli',  if  troublesome,  with  fresh  soot  or  lime  sprin- 
kled on  the  plants,  but  it  does  not  destroy  them.  No.  2  or  3  may  be 
poisoned  with  Paris  green,  but  it  is  rarely  the  truck  farmer  can  resort 
to  these  measures,  nor  is  the  damage  done  severe  enough  to  warrant 
the  trouble.  The  larvae  of  Nos.  2  and  3  are  sometimes  very  destructive 
to  the  seed  in  the  ground,  eating  the  germ.  Seeds  are  often  condemned 
when  their  not  coming  up  should  be  attributed  to  this  cause. 

THE  Egg-Plant  or  GUINEA  SQUASH  {Solanum  melongmui). 

Although  this  vegetable  often  carries  badly,  shipments  are  annually 
inereasing,  particularly  from  Florida.    It  is  also  becoming  more  popular 
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at  the  iNorth.  Notwithstanding  it  had  been  in  the  market  from  Florida 
since  January,  shipments  of  my  own  sold  in  New  York  at  $C  per  barrel, 
containing:  65  fruit.  In  the  south  of  Florida  egg-plants  and  tomatoes 
may  be  grown  at  any  time  of  the  year.  At  Clear  Water  both  mature 
ill  December.  The  only  variety  grown  for  market  is  the  New  York  Im- 
l)royo(l  Purple. 

Being  a  tropical  plant,  requiring  65°  to  70^  for  germination,  it  mnst 
be  sown  alone,  under  glass,  in  hot-beds.  Only  on  the  "warmest;  soil  vill 
cold  frames  sufllce.  About  the  middle  of  January  is  a  good  time  t» 
sow  in  hot-bed.  The  management  under  glass  is  the  same  as  with  other 
tender  plants,  except  that  the  egg-plant  requires  more  warmth  than 
any  others. 

This  i)lant  will  endure  drought  better  than  any  other  culinary  vegeta- 
ble, antl  tlie  sandiest  part  of  the  farm  may  be  allotted  to  itj  if  th^  soil 
has  a  sufiiciency  of  vegetable  matter.  In  wet  soil  the  fmit,  or,  more 
properly,  berries,  will  not  mature.  It  may  be  manured  and  grown  in 
hills  2  J  by  4  feet  apart  or  in  the  drill.  Earth  should  be  slightly  drawn 
to  the  stems  during  cultivation. 

To  cut  the  tough  stems  a  pair  of  strong  nippers  is  the  best  instm- 
jnent.  They  should  be  allowed  nearly  to  attain  fhll  growth,  but  still  be 
of  a  dark,  glossy  purple  color  before  being  cut,  as  small  iniit  are  not 
desired,  and  ought  to  weigh  from  1  to  3  pounds.  They  9lioald  be  caie- 
ally  handled,  so  that  the  gloss  may  not  be  injured,  each  wrapped  sepa- 
rately in  paper,  and  closely  packed  in  crates,  or  double-headed,  well- 
ventilated  barrels  only. 

The  writer  first  reported  to  the  Department  the  two  following  inaectB 
as  depredating  upon  the  egg-plant:  (1)  The  False  Colorado  Potato- 
beetle  (Doryphora  juncttt),  and  (2)  the  Tortoise-beetle  {Cassida  texana). 
The  former  is  sometimes  damaging,  but  being  readily  seen  may  W 
l^icked  oft*. 

Kale,  Bobecole,  or  Sprouts  {Bramca  oleraceaj  var.  aabeUico). 

Kale  is  only  grown  at  Norfolk  for  the  Northern  markets.  It  is  the 
hardiest  of  the  brassica  family,  could  be  grown  with  safety,  but  the 
price  it  commands  is  no  inducement  to  cultivate  it,  the  earliest  ever 
hardly  exceeding  $2.25  ])er  barrel. 

The  varieties  used  are  the  Green  Curled  Scotch  and  a  local  one,  the 
1  Uiie  Curled,  the  latter  by  far  the  most  extensively.  Being  a  member  of 
the  same  family  it  requires  the  same  treatment  as  cabbage  in  evety 
resj)Oct. 

The  latter  variety  is  sown  from  August  10  to  September  15  in  drills 
:)y)  inches  apart,  the  ]ilants  being  ultimately  thinned  to  a  stand  of  from 
t  to  8  inehes,  requiring  1^  pounds  of  seed  to  the  acre.  The  Scotcli 
Curleil  is  sown  in  soed-beds  early  in  August  and  transplanted  at  flromij 
to  10  iijclirs  in  the  row.  The  crop  is  shipped  tightly  packed  in  well- 
\  entilated  barrels  during  March. 

The  same  insects  infect  kale  that  damage  cabbage  at  the  saioe 
locality. 

Lettuce  {Lactuca  sativa). 

Owing  to  the  i^oor  and  wilted  condition  which  transportation  in- 
volves, this  is  another  vegetable  not  shipped  from  the  extreme  South, 
nor  to  any  great  extent  from  Norfolk,  it  being  grown  in  large  quanti- 
ties in  hot-beds  near  Boston  for  the  New  York  market. 

The  varieties  used  at  Norfolk  are  the  White  Cabbage  and  the  Boston 
market  or  Tennis  Ball,  the  former  in  open  iield,  the  latter  under  gUtfS. 
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The  seed  is  sown  of  both  under  glass  in  September.  The  stand 
under  glass  is  5  to  G  inches  each  way,  and  in  the  open  field  8  inches  in 
the  row,  with  the  lines  18  inches  apart. 

The  crop  under  glass  is  marketed  during  February  and  March,  the 
other  in  April,  both  in  crates  exclusively. 

Any  welldraiued,  rich,  mellow  soil  will  produce  good  lettuce. 

It  enjoys  great  freedom  from  insect  depredations. 

The  Onion  {Allium  cepa). 

A  few  only  of  the  many  varieties  of  the  onion  are  grown  for  market. 

It  had  long  been  erroneously  held  that  the  onion  could  not  b^  grown 
at  the  South  from  seed.  I  was  probably  the  first,  in  1860,  to  prove  other- 
wise. 

The  aim  of  the  truck  farmer  should  be  to  get  his  crop  into  market 
when  it  is  most  bare  of  the  same  article  from  other  sections.  With  this 
vegetable  it  is  ditficult  to  do  so.  The  first  spring  crop  comes  from  Ber- 
muda from  seed  grown  in  the  Canary  Islands  of  the  Madeira  onion. 
The  next,  other  than  from  the  extreme  South,  is  the  Potato  onion,  grown 
at  Norfolk  from  set«.  About  June  15  the  sitpply  from  Bermuda  is  gen- 
erally nearly  exhausted,  and  the  Southern  crops  should  then  be  sent  to 
market. 

The  best  varieties  are  the  foreign  Madeira,  the  small  White  Queen, 
and  Giant  Rocca.  No  seed  but  of  the  previous  crop  should  be  used. 
The  onion,  being  very  hardy,  may  be  sown  at  any  time  during  the  fall, 
but  those  i)ut  in  about  January  1  will  escape  the  usually  inclement 
weather  of  December,  and  will  come  in  early  enough. 

The  best  soil  is  a  deep,  rich,  friable  mold,  such  as  is  frequently  found 
in  river  bottoms.  Such  turf  meadow  land  near  Chester,  N.  Y.,  produces 
from  800  to  1,400  bushels  of  the  common  Wethersfield  onion.  The 
onion  crop  is  one  of  the  most  difficult  ones  to  keep  clean,  and,  if  possi- 
ble, newly -cleared  land,  free  of  grass  and  weed  seed,  should  be  selected, 
but  whatever  the  land  may  be  it  should  be  thoroughly  prepared  and  be 
clear  of  lumps.  Hog  manure  is  generally  considered  the  best  for  this 
crop.  If  stable  manure  is  used  it  should  not  be  mixed  too  much  with 
coarse  litter  to  prevent  its  being  plowed  under  shallow-  Fermented 
manure  is  best  on  account  of  not  having  so  many  live  seed  mixed  with 
it.  The  land  having  been  manured  broadcast  with  at  least  forty  loads 
of  good  manure  or  its  equivalent  of  fertilizer,  it  should  be  plowed  in  nar- 
row lands  of  15  to  20  feet,  the  water-furrows  to  act  as  auxiliary  drains. 
Alter  being  thoroughly  fined  the  seed  are  drilled  in  15 inches  apart,  and 
ill  fair  weather  will  be  up  in  two  weeks,  when  the  stirring  should  com- 
ii:ence  at  once.  Indeed  without  thorough  cultivation  and  hand-weeding 
there  is  no  chance  of  success  in  onion  growing  atthe  South,  where  the 
;;iowth  of  grass  and  weeds  is  so  troublesome.  At  leastfour  hoeings,  the 
push  or  Dutch  hoe  being  preferable^  will  be  necessary. 

They  should  be  thinned  to  3  or  4  inches  in  the  row,  the  White  Queen 
not  requiring  as  severe  thinning  as  other  varieties,  they  being  the  surest 
of  any  to  bulb  ])roperly.  As  transplanted  onions  take  root  very  readily 
vacant  spaces  may  be  supi)lied,  the  roots  of  the  young  plants  being  first 
cut  back  to  a  length  of  about  1  inch. 

The  cro])  being  wanted  for  immediate  use  and  not  for  storing,  the  on- 
ions are  to  be  ])ulled  as  they  successively  indicate  maturity  by  toppling 
over.  After  being  left  on  the  ground  to  dry  for  a  couple  of  days  the 
necks  are  cut  ofi'  an  inch  or  so  from  the  bulb  and  the  onions  careftilly 
packed  in  bushel  crates. 
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Onions  range  from  $1  to  S2.50  per  basbel  crate.  The  crop,  however, 
if  properly  grown  and  of  the  large  varieties,  may  reach  800  boBhebor 
more. 

The  onion  produces  seed  the  second  year,  and,  if  carefiilly  saved  ftom 
well-shaped  bulbs,  Southern-grown  is  as  good  as  any.  The  seed-stalks 
of  some  of  the  large  foreign  varieties  are  5  feet  high  and  need  to  be  sap- 
ported.  The  seed  is  ripe  enough  for  gathering  when  fhe  pods  com- 
mence to  burst  open.  The  stalks  are  then  carefully  cat  over  a  pallor 
open  bag  to  avoid  waste  of  a  part  of  the  seed,  and  when  more  folly 
ripened  thrashed  out.  At  Norfolk  onions  are  not  grown  for  market  from 
the  seed.  Sets  of  the  Potato  onion  are  put  ont  in  An^st  and  Septem- 
ber and  those  of  the  Silver  skin  and  Yellow  Danvers  m  February. 

There  is  no  known  remedy  against  the  two  insects  which  infest  the 
onion.  They  penetrate  the  bulb  in  the  ground,  and  the  first  mdication 
of  their  presence  is  the  death  of  the  plant. 

The  Psa  {Pisum  sativwm). 

In  consequence  of  the  number  of  laborers  required  to  pick  fhe  crop 
peas  are  generally  only  planted  near  the  dties,  bringing  in  there  the 
first  ])roceeds  of  the  season. 

The  Early  Alpha  (wrinkled),  the  Philadelphia  Extra  Early,  and  the 
Daniel  O'Rourke  are  the  favorite  early  varieties,  and  the  Black  Eyed 
and  White  Marrowfat  the  favorite  large  late  varieties  generally  planted. 

A  plant  so  hardy  as  the  pea  may  be  grown  in  Florida  at  any  time  in 
winter.  It  is  planted  in  the  latitude  of  Savannah  about  November  90, 
following  a  little  later  with  the  early  varieties,  but  about  December  1 
is  early  enough,  and  it  is  best  to  make  the  plantings  at  intervals  of  a 
few  days.  Only  when  the  pea  is  in  bloom  or  pod  is  it  likely  to'belinrt 
by  any  degree  of  cold  usual  in  this  latitude. 

For  the  early  varieties  especially  the  soil  should  be  warm  and  diy^a 
light  sandy  loam  being  the  best  for  all.  The  wrinkled  sorts  are  partic- 
ularly apt  not  to  come  up  in  moist  and  cold  soiL  Gtood  stable  manure 
applied  in  the  drill  at  the  rate  of  twenty-flve  to  thirty  loads  is  the  beat 
The  seed  is  sown  in  double  drills  10  inches  apart  on  ridges  4(  to  6  Mtf 
and  in  the  drills  an  inch  to  1^  inches  apart,  according  to  varietieayeitiier 
l)y  hand  or  a  seed  drill,  which  puts  in  both  parallel  dxilla  at  tlie  same 
time  and  about  1^  inches  deep. 

During  cultivation  of  the  pea  the  soil  should  be  hoed  np  to  the  atema 

All  but  the  smallest  dwarf  varieties  bear  better  when  thej  aie 
'^  bushed  "  or  <'  stuck,"  which  is  done  as  soon  as  they  commence  to  nm 
or  form  clas]nng  tendrils.  The  cost  of  sticking  peas  near  Savannah  is 
from  $3  to  $5  per  acre.    It  is  not  done  near  Norfolk. 

The  early  varieties  admit  of  about  five  pickings,  the  later  one  or  two 
more,  yielding  from  150  to  200  crates  per  acre,  and  sellhig  at  from  $110 
to  $5.00  per  bushel  crate. 

Xo  pods  should  be  picked  while  yet  flat,  and  none  should  be  paeked 
which  are  discolored  or  rough  from  overripeness* 

The  crates  should  be  thorougldy  shaken  down  and  be  OTerfUl  when 
nailed  up. 

The  two  weevils,  Briichus  pisi  and  B.  gra/nariusj  are  only  ii\{uiioiis  to 
the  seed. 

The  Potato  (Solanum  tuberoium). 

Of  all  the  crops  of  the  truck  farmer  the  potato  is  moat  eztenaivelj 
grown,  as  well  near  the  cities  a«  at  distant  points. 
A  variety  to  be  suited  to  the  truck  farmer  should  be  prodnoUMafettB 
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loath  of  large,  even-sized  tubers,  growing  close  together  in  the  hill,  with 
ew  unmarketable  small  ones ;  it  should  be  early  and  command  the  best 
oarket  price.  At  present  the  Early  Eose  is  still  the  favorite,  though 
lot  as  pure  as  formerly,  with  Beauty  of  Hebron,  Early  Sunrise,  and 
Burbank  as  second  choice.  The  potato  grown  in  Bermuda  is  principally 
he  Chili  Bed. 

It  has  been  found  in  late  years  that  homegrown  seed  of  the  second 
jrop,  which  is  planted  near  the  end  of  July  to  August  10,  produces  the 
nost  satisfactory  crops,  and  truck  farmers  now  generally  try  to  secure 
:heir  own  seed,  partly  at  least.  The  eyes,  not  being  so  mature,  what- 
ever be  the  number  on  the  set,  only  a  single  one  will  become  developed 
to  grow  a  single  stock  to  each  hill. 

In  an  open,  warm,  saudy  soil  the  sets  maybe  planted  soon  after  being 
sut ;  in  a  cold  moist  soil,  and  to  be  planted  early,  the  cut  surfaces  should 
be  allowed  to  dry  by  having  the  sets  spread  out,  or  they  may  be  dusted 
with  lime  or  land  plaster.  From  3  to  i  barrels,  according  to  the  size  of 
the  potato  and  the  manner  of  cutting,  will  be  required  to  plant  an  acre. 
Unlike  the  egg-plant  and  tomato,  members  of  the  same  family,  it  is  in- 
tolerant of  heat  and  dryness,  and  should  be  planted  as  early  as  possible. 
Since  at  present  only  early  varieties  are  used  in  truck  farming,  Febru- 
ary 1  is  early  enough,  or  they  may  appear  above  ground  so  soon  as  to 
be  liable  to  injury  from  frosts. 

A  cool  moist  soil  is  best  adapted  to  the  potato.  Low  black  molds 
in  river  bottoms,  if  well  drained,  may  yield  larger  crops,  but  the  tubers 
will  contain  too  much  gluten  instead  of  the  proper  proportion  of  starch, 
the  quality  will  be  inferior,  and  the  carrying  capacity  will  become  af- 
fected.   The  lighter  the  soil  the  more  mealy  will  be  the  potato. 

The  manner  of  manuring  has  already  been  mentioned.  But  it  is  to 
be  noted  that  the  potato  set  should  not  come  into  contact  with  green 
stable-manure,  as  they  will  be  killed  unless  the  manure  be  thoroughly 
wet  by  rain. 

The  furrows  in  which  the  sets  are  dropped,  cut-side  down,  preferably, 
but  not  necessarily,  at  a  distance  of  12  inches,  are  3  feet  apart.  If 
originally  covered  by  the  plow  to  the  proper  depth  of  6  inches,  no  sub- 
sequent hilling  up  during  cultivation  is  advisable. 

The  crop  should  not  \^  dug  until  the  plants  begin  to  wilt,  when  the 
akin  will  not  slip  off  upon  the  tuber  being  pressed  with  the  finger.  If 
ing  too  early  the  potatoes  will  bruise  and  turn  black  in  transit ;  nor 
while  digging  should  they  be  exposed  to  the  hot  sun.  If  heated  they 
wiU  surely  rot.  They  should,  therefore,  be  barreled  as  dug  on  a  bright 
iay  and  promptly  removed  or  shaded.  The  culling  should  proceed  at 
the  same  time,  and  no  cut  or  bruised  potatoes  be  permitted  among  those 
3f  first  quality.  They  are  shipped  generally  in  well- ventilated,  double- 
beaded,  round-hooped,  flour  barrels.  At  Mobiley  however,  the  first  are 
sent  to  market  in  bushel  crates. 

From  GO  to  100  barrels  is  fair  crop  per  acre,  and  it  matures  near 
Savannah  about  the  middle  of  May. 

The  price  varies  from  $2  to  $6  per  barrel. 

The  insects  infesting  the  potatoes  at  the  South  are,  (1)  the  Potato- 
stalk  Borer  ( Gortyna  nitela) ;  (2)  the  Potato- worxn  {J^hinx  quinquemor 
mlata)',  (3)  the  Potato-stalk  Weevil  (Baridius  trinotattis)'^  (4)  the  Three- 
lined  Leaf-beetle  {Lema  trilineata)}  {5)  the  White  Grub  (Lachnosterna 
piercina)'j  (6)  the  Clubbed  Tortoise  ueetle  {Deloyala  clavata);  (7,8,9) 
the  three  Blister-beetles  already  named.  L 

During  this  past  season  of  1885  the  true  Colorado  Potato-beetle 

r     ^ryphora  10-lineata)  was  for  the  first  time  reported  near  Savannah. 

crops  come  in  too  early,  however,  for  it  ever  to  inflict  much  iiyary. 
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The  Radish  {Raphanus  saUvus). 

The  radisU  is  rarely  cultivated  for  the  Korthern  markets  south  of 
Korfolk  in  consequence  of  losing  its  acceptable  crispness  by  irilting. 

The  variety  used  is  principally  the  Long  Scarlet  Short  Top,  sown 
at  any  time  the  season  admits  there  from  Christmas  to  the  last  of  Feb- 
ruary. It  delights  in  a  light  mellow  soil,  in  which  the  manure  should 
be  deeply  plowed  under.  The  field  being  plowed  in  narrow  lauds  and 
well  harrowed,  the  seed  are  sown  broadcast  at  the  itite  of  1*2  pounds  to 
the  acre  and  covered  with  a  light  harrow. 

The  radishes  are  pulled  in  March,  bunched,  and  packed  tightly  iu 
barrels,  the  leaves  being  cut  off  half  their  length.  A  barrel  holds  fiK)iu 
200  to  300  bunches,  and  sells  sometimes  as  high  as  88,  but  the  price 
generally  ranges  low.  In  very  warm  weather  a  lump  of  ice  may  be 
placed  in  the  middle  of  the  barrel. 

Spinach  (Sjyinacia  olemcea). 

Spinach  is  another  vegetable  whose  cultivation  is  conlined  to  Norfolk, 
longer  transportation  v.ilting  and  heating  it  dunug  transit. 

The  variety  used  is  the  American  Improved  Curled  Savoy. 

The  seed  is  sown  from  September  10  to  October  15  iu  drills  30  indies 
apart,  requiring  10  to  12  pounds  to  the  acre.  As  with  all  other  plant;s 
the  leaves  of  which  arc  used  it  requires  very  heavy  manuring.  After 
applying  at  planting  time  a  liberal  amount  of  stable  manure  some  of 
the  farmers  add  iu  winter  a  top  dressing  of  a  ton  of  Peruvian  goana 

Occasionally  spinach  pays  well,  having  sold  as  high  as  $10  per 
barrel,  but  it  costs  the  best  farmers  $160  per  acre  to  raise  it  When 
the  manuring  has  been  very  high  the  rows  are  made  sometimes  only  18 
inches  apart,  and  the  plants  are  thinned  to  a  stand  of  from  G  to  8  ioches. 
The  crop  is  marketed  in  March,  packed  tightly  in  ventilated  barrels. 

The  Squash  [Cucnrhita  verrucosa). 

At  the  stage  of  maturity  in  which  the  squash  is  picked  for  IN'ortbern 
shipments  it  bears  transportation  remarkably  well,  but  it  never  com- 
mands high  prices  and  frequently  a  part  of  the  product  remains  unsold. 

The  varieties  are  the  Early  White  Scallop  Bush  and  the  Early 
Summer  Crook-neck."  The  latter  is  the  superior  iu  quality,  hut  the 
former  is  preferred,  as-  it  packs  and  bears  transportation  better.  It  is 
planted  in  the  latitude  of  Savannah  about  the  last  of  February  to  mid- 
dle of  IMarch.  This  crop  requires  a  light  warm  soil  and  liberal  manur- 
ing. It  is  usually  manured  and  planted  in  hills  4  or  5  feet  each  way. 
As  in  the  case  of  the  cucumber  several  sowings  should  be  made  to  in- 
sure a  stand  of  2  i)]ants  to  each  hill.  The  cultivation  is  the  same  as  that 
of  the  cucumber. 

When  ready  for  market  the  rind  should  still  be  i)enetrabl6  by  the 
fingernail,  but  not  as  soft  and  green  as  usually  picked  for  local  south- 
ern consumption.  The  White  Scallop  variety  should  be  glossy  white, 
instead  of  having  a  greenish  cast,  and  have  nearly  attained  full  growth, 
otherwise  they  would  bruise  and  turn  black  in  transit. 

Squashes  may  be  shij)ped  in  double-headed  barrels  or  iu  crates,  hnt 
must  be  carefully'  packed  in  either. 


I 
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3quash  Viue-borer  L^geria  cucurbiUe)  :  (4)  the  Melon-worm  {Phaceh 
'ura  fiyalinitalis),  and  (5)  the  Squash  Lady-bird  {Coccinella  borealis). 

The  greater  injury  is  done  by  the  two  diabroticce,  injuring  the  seed  in 
:he  ground,  and  by  the  Squash  Lady-bird.  The  latter  is  readily  dis- 
covered and  may  be  picked  off  and  killed. 

The  Tomato  {Lycopersicum  esoulentum). 

Until  tomatoes  became  so  extensively  grown  in  Florida,  coming  into 
narket  so  efirl}'  in  the  season,  this  was  perhaps  the  most  profitable 
5rop  grown.  When  properly  produced,  carefully  and  judiciously 
laudled,  it  is  sure  to  carry  safely  during  a  fair  season.  The  farm  gar- 
leners  on  Long  Island  rarely  get  more  than  from  25  cents  to  81  per  bushel 
jasket.  Formerly  Savannah-grown  frequently  sold  for  $8  and  $10  in 
Baltimore  and  Boston.  Of  recent  years  $4  is  the  highest  price  obtained. 
The  yield  is  from  100  to  200  crates  per  acre.  The  season  of  picking  be- 
ng  of  longer  duration  at  the  Forth  and  the  stand  closer,  the  yield  is  400 
3U6hels. 

A  good  market  variety  should  be  of  bright  red  color,  round  and 
smooth,  with  few  seeds,  must  be  firm,  and  ripen  evenly.  The  Acme 
ind  the  Mayflower  are  at  present  the  favorite  varieties.  A  very  large 
^'ariety,  like  the  Trophy,  is  not  wanted. 

With  the  exception  of  the  egg-plant  this  vegetable  resists  drought 
jetter  than  any  other.  A  light  sandy  soil  produces  finer,  firmer,  better 
carrying  fniit  than  a  heavy  one.  If  the  soil  be  wet  or  oadly  drained, 
:he  plants  are  apt  to  die  before  maturing  fruit.  Indeed,  when  manured 
)n  high  ground  with  fresh  muck  the  fruit  is  liable  to  rot.  It  is  a  plant 
svhich  does  not  require  heavj^  manuring.  If  well  decayed,  a  shovelful 
)f  manure  to  the  hill  on  fair  soil  will  suffice. 

Slow  growth  being  desirable  in  order  that  stocky  plants  may  be  pro- 
luced,  the  seed  should  be  sown  under  glass  on  unmanured  soil  as  early 
IS  Christmas.  If  later,  the  soil  may  be  enriched  a  little  so  that  plants 
>f  good  size  be  obtained.  The  management  of  plants  under  glass  has 
ilready  been  alluded  to.  No  crowding  should  be  permitted.  Plants 
:hinned  out  may  be  "picked  out"  or  "spotted''  into  cold  frames,  or 
slightly-warmed  hot  beds,  4  or  5  inches  apart,  where  they  will  have 
room  for  stocky  growth.  If  every  other  row  of  seedlings,  the  rows  hav- 
ng  been  3  or  4  inches  apart,  are  pulled,  there  will  be  space  left  for  the 
remaining  to  fill  out  and  for  hilling  them  up  to  encourage  the  growth 
3f  roots  from  the  covered  stem,  facilitating  growth  when  ultimately  put 

3Ut. 

Having  grown  plants  of  proper  sizes  and  endurance  or  hardiness, 
they  should  bo  transferred  to  the  open  ground  as  soon  as  the  season 
may  permit  (in  the  latter  part  of  March,  at  Savannah).  A  strong 
stocky  plant  will  belter  endure  cold  and  be  invulnerable  to  injury  by 
3ut- worms. 

On  light  sandy  laud  the  distance  apart  may  bo  3J  by  4J  or  5  feet, 
while  on  a  rich  sandy  loam,  well  manured,  3J  by  7  or  even  more  may  be 
accessary.  In  cultivating  this  crop  it  is  well  to  earth  up  to  the  stem 
to  encourage  the  issuing  of  new  roots. 

The  distance  from  market  or  the  delay  of  transportation  will  deter- 
mine the  degree  of  ripeness  at  which  the  fruit  should  be  picked  in  order 
that  it  may  be  fully  ripe  and  of  proper  color  upon  arrival  in  market. 
At  Savannah  it  should  just  be  commencing  to  show  a  yellow  cast,  and 
brther  south  as  soon  as  it  has  attained  full  growth  and  has  about 
nearly  reached  that  stage  of  ripeness.    Frequently  the  picking  in  done 
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iu  Florida  too  early,  the  shipments  arriying  at  the  North  still  peifeetly 
green  and  hard.  Tomatoes  require  more  caiefal  assorting  than  any 
other  vegetable — all  inferior,  braised,  leaky,  or  worm-eaten  ones  shonlil 
be  strictly  excluded.  The  trade  demands  of  late  years  that  tomatoes  be 
e^ich  wrapped  in  ])aper.  It  protects  the  remainder  of  the  fruit  from 
leaky  or  decaying  ones.  The  paper  should  be  soft  and  strong.  Pieces 
about  7  inches  square  will  answer  for  medium-sized  fruit,  ^e  paper- 
ing involves  more  careful  packing,  and,  if  properly  done,  there  will  be 
no  shifting  of  the  contents  of  the  crates.  For  packing  tomatoes  bashel 
crates  are  generallj^  used,  except  at  Mobile,  where  they  are  shippel  in 
one-third  bushel  crates  and  peck  baskets. 

For  seed  the  earliest,  well-matured,  and  be^t-formed  fmit  should  be 
selected.  When  thoroughly  ripe  they  are  cut  in  two  and  the  seed  and 
inner  pulp  scraped  into  a  pail  or  barrel  and  allowed  to  ferment  for  sev- 
eral days  with  frequent  stirring.  The  seed  may  then  be  waished  from 
the  pulp,  dried  in  sun  and  air,  and  preserved  in  bags.  In  some  seasons 
the  large  green  worm  of  Sphinx  Carolina  and  Sphinx  quinguemaeukta 
do  considerable  injury,  when  they  must  be  hunted  and  killed,  bat  the 
most  injurious  insect  is  the  Cotton-boll  Worm  or  the  Corn-seed  Worm, 
Heliothis  armigera.  They  rarely  touch  the  leaves,  but  penetrate  the 
young  fruit,  one  specimen  often  boring  into  and  destroying  several 

The  Watermelon  {Citrullua  vulgaris). 

Melon  culture  has  of  recent  years  been  so  extensively  pursued  aloDg 
the  lines  of  railways  in  Georgia  (mainly),  the  product  has  been  so  enor- 
mous, compared  with  former  yields,  the  stock  largely,  if  not  chiefly,  of 
such  inferior  quality,  and  the  market  prices  so  much  below  a  flsnie 
satisfactory  to  the  regular  truck  farmer,  that  the  latter  has  ahao- 
doned  it.  The  planters  now  enjoy  a  monopoly  of  this  cropy  and  if 
they  were  more  careful  to  ship  only  fruit  of  good  quality  the  letnm 
would  be  more  satisfactory  and  the  whole  industry  more  prospenmSi 
No  melon  of  poor  quality,  faulty  shape,  or  weighing  less  than  15  pounds 
should  be  shipped.  The  crop  has  necessarily  to  be  carried  in  balk,  is 
subject,  therefore,  to  more  or  less  injury  by  handling  daring  transit,  and 
every  melon  should  be  sound  at  the  time  of  shipment.  Melons  should 
not  be  planted  at  distances  of  miles  from  the  railroads,  involving  delays 
in  the  delivery  at  the  stations  and  damage  in  transporting  by  wagon 
over  rough  country  roads. 

The  variety  until  very  recently  planted  universally,  in  conseqaence 
of  its  thick  rind  and  good  carrying  capacity  together  with  Iflfge  size, 
was  the  Kattlesnake.  These  turned  out  so  poorly  last  year  in  sixe, 
(juality,  and  endurance,  owing  to  the  unfavorably  wet  season,  while  the 
newly  introduced  Kolb  Gem  proved  better  in  all  these  respects,  that^at 
least  in  the  Eastern  markets,  the  latter  has  displaced  the  former  in  popu- 
lar favor. 

Boston  and  ISew  York  are  the  best  Eastern  markets,  bat  though  the 
steamers  of  these  lines  are  capable  of  carrying  large  numbers  (the  Kev 
York  steamer  having  taken  70,000  at  a  trip),  tiie  bulk  of  the  crop  has  to 
be  distributed  to  the  various  Western  markets  by  rail,  about  1,148^000 
having  passed  over  the  Western  and  Atlantic  Bailroad  alone  the  past 
season.  The  Ocean  Steamship  Company  carried  457,687  to  NewToik 
and  Philadelphia;  the  Boston  Line  295,847. 

While  a  yield  of  1,000  melons  to  the  acre  is  not  eztraordinaiy,  half 
the  number  may  be  considered  a  fair  crop  of  good  shipping  melons,  saoh 
«)nly  as  should  be  marketed. 
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The  soil  best  adapted  to  the  watermelon  is  light  warm  sand  or  very 
andy  loam,  and,  if  newly  cleared  or  having  not  been  planted  for  three 
ears,  so  much  the  better.  Whatever  tends  to  compact  the  soil, 
k'hether  rainy  weather  or  a  deficiency  of  vegetable  matter,  is  detri- 
Qcntal  to  the  crop. 

Melons  are  usually  planted  in  hills,  a  couple  of  plants  to  each.  The 
aud  is  laid  ofi'  10  or  12  feet  apart  each  way,  an  opening  made  with  the 
loe  at  each  crossing,  the  manure  incorporated  with  the  soil,  and  a  flat 
lill  a  few  inches  above  the  general  surface  made  over  it  for  the  recep- 
ion  of  the  seed.  Instead  of  these  distances  I  prefer  6  by  12  feet,  leav- 
u^  a  single  plant  in  each,  manuring,  if  possible,  in  the  drill. 

Fresh  stable  manure  is  objectionable.  One  or  two  shovelfuls  of  de- 
:;ayed  stable  manure,  cow  or  hog  manure,  and  a  couple  of  handMs  of  cot- 
ton-seed  meal,  or  other  fertilizer  is  generally  applied.  In  the  latitude  of 
Lowndes  County,  Georgia,  March  1  is  early  enough  for  the  first  plait- 
ing, but  several  plantings  should  be  made  to  secure  a  stand,  even  before 
the  first  appear  above  ground.  Nothing  is  gained  by  putting  in  this 
crop  too  early.  If  the  soil  be  cold  the  seed  will  either  rot  or  not  come 
up,  or  if  it  does,  and  if  the  plants  are  exposed  to  cold  nights,  they  will 
become  stunted,  never  to  recover  vigor  enough  to  produce  fair  yields  of 
first  quality  melons. 

The  soil  between  the  rows  should  be  kept  stirred  by  the  cultivator 
iuhI,  as  the  length  of  the  vine  increases,  furrows  should  be  thrown  to  tiie 
ridges,  leaving,  eventually,  the  plant  on  the  middle  of  wide  beds,  with 
intervening  water-furrows.  The  vines  should  never  be  handled.  Wa- 
termelons come  into  market  from  Florida  of  rather  poor  quality  about 
the  latter  part  of  May,  from  Southern  Georgia  about  June  16,  and 
the  sea  islands  near  Savannah  about  July  1. 

An  experienced  picker  can  recognize  at  a  glance,  firom  its  general 

light  and  bright  appearance,  without  touching  it,  whether  a  melon  has 

reached  the  proper  stage  of  ripeness  to  be  cut  off  the  vine  for  shipment. 

It  has  reached  this  stage  when  the  interior  first  commences  to  turn  red. 

If  fully  ripe  it  will  neither  bear  transportation  nor  otherwise  be  in 

proper  state  on  arrival  in  market.    The  less  experienced  picker  must 

resort  to  other  signs  of  approaching  ripeness,  and  those  appearing  on 

the  surface  in  contact  with  the  soil  are  the  most  reliable.    If  the  rind 

here  has  hardened  so  as  to  be  with  a  little  difficulty  penetrable  by  the 

finger-nail,  or  when  the  pores  are  perceptible  to  the  touch  by  a  slight 

roughness  of  the  surfaee,  or  when  the  pores  can  be  distinctly  seen,  the 

melon  may  be  picked  for  shipment.    The  shriveling  of  the  "  curP  or 

^  ttle  tendril  on  the  vine  nearest  to  the  fruit  is  a  usual  but  not  certain 

^gn  of  ripeness.    A  ripe  melon  sounds  hollow  on  percussion  with  the 

V  nuckle,  but  a  large  unripe  one  will  emit  the  same  resonance  in  the  hot 

Midday  sun.    If  the  "  belly  "  (surface  on  which  it  has  lain)  is  yellow  or 

ough  or  blistered,  it  is  too  ripe  for  shipment.    It  were  better  fed  to 

ogs  than  be  shipped  at  an  expense  for  freight.    Pressure  upon  the 

ruit  to  hear  the  rupture  of  the  tiesh  within  is  mere  foUy  for  any  pur- 

»ose.    If  intended  lor  shipment  the  fruit  should  never  be  ripe  enough 

o  emit  the  sound,  and  if  for  immediate  sale  it  is  damaged  in  value  by 

he  pressure  and  rupture. 

The  melon  plant  and  the  fruit  is  subject  to  injury  from  the  larv»  of 
?haceUura  hyalinitaliSj  an  insect  similar  to  the  Pickle- worm;  but,  if  it 
las  two  broods  at  the  South  the  early  one  must  be  very  small  in  num- 
)er,  as  I  have  never  known  the  early  crop  to  be  depredated  upon,  while 
he  insect  is  more  common  later  in  the  season* 
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The  Strawberry  {Fragaria). 

There  are  three  principal  points  of  strawberry  culture  at  the  South 
for  the  Northern  markets,  Norfolk,  Charleston,  and  Thomasville,  Ga., 
but  manj^  are  also  grown  scatteriiigly  in  Florida,  the  first  few  iirriv- 
ing  from  there  bringing  sometimes  as  high  as  $5  per  quart  in  Xe^ 
York. 

Some  of  the  most  popular  varieties  at  the  North  are  not  suitable  a« 
market  sorts  at  the  South,  not  being  adapted  to  the  climate ;  but  besides 
its  adaptability  to  the  South,  a  variety  should  be  productive,  be  of  fair 
size  and  appearance,  and,  particularly,  be  sulKciently  firm  to  euduretlii' 
delay  and  rough  handling  of  transportation  without  injury,  so  that  it 
may  arrive  in  market  in  good  condition. 

The  old  Wilson-s  Albany  or  Wilson,  and  the  Ncunan  or  Charlestou 
are  the  most  reliable  and  extensively  grown. 

During  mild  seasons,  with  long  intervals  between  frosts,  fruit  may 
mature  at  any  time  during  the  winter  at  the  South  in  the  open  ground. 
I  have  had  a  fair  yii^ld  for  a  few  days  at  Christmas. 

The  iirst  shipments  may  be  expected  from  Florida  about  February  1, 
from  Charleston  late  in  ■Vlincli,  lu'inging  Irom  75  cents  to  81,  but  the 
price  soon  droi)s  as  tlio  (juantily  increases  to  from  30  cents  to  5()  cents 
j)er  quart  and  lower  still.  The  first  irom  North  Carolina  bring  about 
the  same  price  as  the  Charleston  berries.  The  immense  quantities  from 
Norfolk,  commencing  about  -May  10,  bring  the  i>rice  down  to  Jo  cents 
and  -.")  cents,  and  freciuently  still  lower. 

The  best  market  for  strawberries  is  New  York.  Fancy  prices  aronot 
often  |)aid  in  Baltimore.  AVhile  in  tin*  cooler  and  better  adapted  cli- 
mate of  the  North  cro])s  as  liigh  as  11,000  to  14,000  quarts  have  been 
creditably  reported,  it  is  doubtful  whether,  under  the  most  favorable 
conditions  of  a  moist  loamy  soil,  careful  i)reparation,  proper  cultivation, 
&c.,  more  than  0,000  quarts  could  be  i)roduced  at  the  South.  Three 
thousand  quarts  may  be  considere<l  a  good  yield  in  a  fair  season. 

^loisture  being  inilispcnsable  to  successful  strawberry  culture  a  soil 
should  be  selected  most  ca])ableof  supi)lying  that  requirement,  ami  in- 
deed a  deep,  rich  loam,  made  friable  with  an  abundance  of  (lecayinf: 
vegetable  matter  is  best  jida})teil  to  this  crop.  A  great  drawback  to 
strawberry  growing  at  the  South  is  summer  killing  of  the  plants,  and 
this  is  most  likely  in  a  lighter, hotter  soil.  If  stable  nmnure  is  to  be 
used  it  should  be  well  rotted.  This  j)lant  will  not  stand  as  heavy  man- 
uring as  at  the  Xorth  without  going  to  vine  at  the  expense  of  fruit,  and 
AO  loads  pel*  acre  will  answer  on  good  soil.  Good  land  having  yielded 
a  crop  of  cabbages,  well  manured,  would  recpiire  no  better  preparation 
than  a  crop  of  pea-vines  sown  May  1,  ph)wed  under  August  l,and 
planted  in  strawl)erries  September  I. 

The  land  having  been  deei)ly  plowed  in  narrow  lands  30  to  40  leer, 
the  best  method  of  planting  strawberries  on  a  large  scale  is  in  single 
rows  2^  to  '^  feet  apart,  the  jjlants  to  stand  18  inches  in  the  rows.  This 
will  admit  of  the  use  of  a  cultivator  between  the  lines.  Manv  farmers 
neglect  their  strawbeny  ])lants  after  the  iirst  croj),  ami  have  to  roueff 
the  planting  every  season.  In  working  the  crop  after  the  strawlwrries 
have  been  gathered  such  plants  as  have  taken  root  in  the  lines  may  Imj 
left,  but  all  others  should  be  removc<l.  The  better  plan  is  only  to  keep 
the  old  jilants  to  bear  the  second  crop. 

The  plants  shouhl  be  put  out  as  early  as  possible,  if  a  large  produc- 
tion i.s  i\)  be  e,\[)ected.     Sej>tember  is  the  safest  mouth,  although,  if  tlic 
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[ler  is  favorable  and  good  strong  plants  are  available,  it  may  be 
in  August. 

»an  culture,  from  tlio  time  of  setting  the  plants  to  that  of  gathering 
lecoud  crop,  is  of  paramount  importance.  If  the  grower  is  not 
mined  to  accomplish  this  he  had  better  not  attempt  a  strawberry 
in  our  weed  and  grass  growing  country. 

ter  tlie  last  working  and  before  the  plants  bloom  they  and  the  in- 
ning space  should  be  mulched,  both  to  keep  the  fruit  clean  and 
the  crop  may  derive  the  other  advantages  of  the  covering.  Pine 
'  is  that  usually  applied  at  the  South. 

awberriea  as  far  south  as  Charleston  should  not  be  fully  ripe  when 
d  for  market,  and  should  at  all  times  be  handled  carefully  to  avoid 
iug.  It  is  best  to  have  the  berries  picked  directly  into  the  quart 
3ts  in  which  they  are  shipped,  provided  the  pickers  can  be  relied 
,  for  the  least  handling  the  better.  These  baskets  are  packed  in 
ate  tiers  in  well-ventilated  crates  holding  32  baskets,  and  these 
►ed  as  far  south  as  Charleston  in  refrigerators. 
e  common  field  crickets  are  more  destructive  to  the  fruit  than  any 

insect,  but  those  si)ecially  infesting  the  strawberry  plant  at  the 
1  are,  (1)  the  Strawberry  Leaf -roUer  (Anchylopera  fragarice);  (2) 
3trawberry-worm  (Emphytus  maculatus)-,  the  Strawberry  Crown- 

(A7ialci8  fragarm) ;  (4)  the  Strawberry  Leaf-beetle  {Colaspis  fior 
5  and  (5)  the  Flea-like  Negro-bug  {Corimelcena pulicaria). 
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physio,  ckaradter  and  uses  of^   68,  69. 

turnip,  character  and  uses  of,  74. 
3ticide  machinery  and  contrivances  for  destroying  insectB,  collection  of,  i 

Bubstanees,  collection  of,  33. 
its  affecting  fall  wheat,  311. 
forest  trees^  319. 

and  birds,  interrelations  of,  210. 

injurious  to  agriculture,  collection  of,  33.     - 
mational  Statistical  Institute,  organization  of,  346. 
xluced  insect  pests,  preventing  spread  of,  209. 
rted  cane  sugar  in  honey,  115. 
stigatiou  of  cereals,  10. 
ac,  Ainorieau,  character  and  uses  of,  72. 

wild,  character  and  uses  of,  71,  72. 
at  ion  iu  ludia,  580. 
tma,  311. 

J. 

rsoni a  Diphyllaf  GG,  67. 

isou  grass,  poisonous,  reports  upon,  in  Montana,  74,75. 

K. 

,  Borecole  or  Sprouts,  G^S. 
sene  eniulsiou  for  Dark-sided  cut-worm,  272. 

Locusts,  300. 
etVect  of,  on  Periodical  Cicada,  244. 
BKLK,  Albert,  report  ou  locusts  at  and  about  Folsoni,  Cal.,  303. 
ys,  IIH. 

method  of  analysis,  111), 
table  of  analyses,  120, 121, 122. 

L. 

ea'  Silk  Culture  Society  of  California,  219. 
brown ness  of  the  pear,  b2. 
her-beetle,  209,258  to  264. 
UfPieraus  larvaa,  mode  of  feeding  in,  320. 
)r  iocnst,  233, 303, 306. 


634  IKDEZ. 

Lettnce  mold,  84. 

Licorice,  culture  of,  65. 

lAquidambar  aiyracifluaj  70. 

hivor  fungus  mushroom,  107. 

I^ive  stock 'in  foreign  countries,  424  to  426. 

I-izard  feeding  upon  locusts,  298. 

Local  agricultural  socielies,  6. 

Locust,  Arth-colored, 291, 292, 29:^. 

California  Migrating, 209, 229, 291, 308. 

J  )»^va8tat  iug,  209, 229, 291, 308. 

Differential,  2:«,  293, 295. 

Leaser,  233, 303, 306. 

lv'od-legged,233,303. 

Rocky  Mountain,  228, 303, 306. 

Yellow,  296. 
Locust .iiijnrv  in  1885,209,228,289,303,308. 

Locusts  in  C'al i fornia,  209, 229, 232, 289, 292, 297, 299, 300,  n02, 308  to  311. 
tli(^  Kastern  States,  232. 
Northwest,  303  to  307. 

M. 

Maillot,  Professor,  on  examination  of  silk- worni  cocoons  for  pehrine,  224. 
Maize,  production  of,  6. 
Maple  sugar  industry,  18."). 
Marsh-mallow  root,  culture  and  uses  of,  66. 
Mcl-Aix,  N.  W.,  report  on  experiments  in  apiculture,  333, 
Medicinal  ]>lanls,  introduction  and  cultivation  of,  19. 

of  foreign,  63, 64. 
native,  66. 
jVela}iopluM,  2.30, 2:U,  2:i2, 233, 303, 304, 306, 307. 
Method  of  analysis  of  kumys,  119. 

outline  of,  in  examining  honey,  117. 
MicrolepidoptcroHn  larva*,  mode  of  feeding  in,.*^0. 
Microscopical  Division,  exhibit  of  drawings,  34. 

work  of,  27. 
MiK,  Dr.  Jos.,  on  Cccidomt/ia  nigra^  287. 
Mildew  of  clover,  84. 

white,  61. 
Mildews  and  l)light8, 3."). 
Miscellaneous  insectJis,  chai)ter  on, 228. 

publications  in  1885, 30, 31. 
Mite  on  U)cu8ts,  201>. 
Montana  Reservation,  204. 
Morihiera  menpill^  82. 
Mulberry  trees,  distribution  of,  214. 
MuHcardiney  a  disease  of  silk  worms,  221. 
Mushrooms,  102  to  107. 

Native  medicinal  plants,  66. 

New  Orleans  Kxi)OMition,  exhibit  of  economic  entomology  at,  212. 

Nitrogen  and  carbon  in  various  soils,  tables  of,  167,  168, 

sources  of  for  crops,  166. 
Nixon,  Jacob,  on  remedy  for  garden  web-worm,  270. 
Non-migratory  locusts,  232. 
Notes  on  grasses,  74. 

Xotodontlan  larvie,  protective  resemblance  in,  320. 
Nozzles,  303. 

O. 

Oatsi,  area  and  crop  of  1885,  41 L 

chemical  examination  of,  144,  147. 

comparative  produ<;tion,  area,  and  value  of,  349, 
Okmlkk.  Dr.  a.,  report  on  truck  farming,  583. 
Oidiunij  81. 

hucoconitimj  81. 
tuclerif  81. 
Oleomargarine,  chemical  testa  of,  99. 
Onion,  619. 
Onion  fly,  274. 


INDEX.  685 

n,  cultivation  of,  64. 
^e-milk  mu^room,  102. 
liology,  economic,  210. 

promotion  of  economic,  13. 
va  experiments,  report  of  the,  123  to  138. 
tables  of  diffusion  at,  126,  130,  131. 

P. 

ARD,  Dr.  A.  S.,  report  on  forest-tree  insects,  319. 

urn  sangninale^  75. 

ver  somni/erunif  64. 

iites  in  domestic  fowls,  92. 

Kuu,  L.,  on  detecting  presence  of  flaocidity  in  chrysalides  of  silk-wonu,  202. 

iir's  vneciue  for  rougetf  an  examination  of.  479. 

)20. 

i-leaf  blister  and  yellows,  37  to  42. 

DipJosis,  283. 

tree  blight,  causes  and  remedies,  42  to  45. 

scab,  81. 
cracking,  causes  and  remedies,  42  to  45. 
ne,  a  disease  of  silk-worms,  215, 221  to  225. 
free  stock,  value  of,  424. 
lical  Cicada,  21Q,  213,  233  to  250. 
wriacece^  80. 
ospora,  77,  84. 

effusa,  85. 
gangliformis,  84. 
inftsianSj  83. 
niceaj  84. 
paraaitica,  84. 
schleideniana,  84. 
spar  say  84. 
infoUoruniy  84. 
viticola,  78, 84. 
osporecBy  83, 84, 85. 
ian  bark,  description  of,  65. 
n  praiense,^. 
h  SO. 
jxera,  270.        • 

galls  inhabited  by  Anthonomua,  278. 
btliora  infe8tans,83. 
4mori>Jfl,  327, 3-21). 
iceoCy  73. 
•lice,  8.'). 

J,  cross  and  self  fertilization  of,  51. 
fungous  diseases  of,  76  to  85. 
under  glass,  33. 
paster,  parasytic  on  pear  midge  larva?,  285. 
)-piieuujonia,  actiou  taken  in  regard  to,  431 
in  Delaware,  470. 
llliuois,  468. 
Kansas,  467. 
Kentucky,  431 . 
Maryland,  472. 
New  Jersey,  472. 
Ohio,  468. ' 
Pennsylvania,  472. 
Virginia  and  West  Virginia,  469. 
inoculation  fur,  by  State  authorities  .ind  others,  476. 
investigations  in  reference  to,  in  Tennessee,  438, 

Texas,  439. 
letter  of  Governor  Knott  in  relation  to,  432. 
notion  in  regard  to,  in  Missouri,  463. 

opinion  of  the  Attorney-General  on  the  law  for  extirpating.  461. 
outbreak  of,  in  Missouri,  452. 
progress  of,  in  Missouri,  4.^)8. 

recent  developments  in  regard  to,  in  Kentucky,  444. 
report  of  the  State  board  of  Missoori  in  reference  to,  4G4. 
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Pleuro  pnenmonia,  rules  and  regulations  for  the  co-operation  with  Stfttes  for  the 

pression  of,  449. 
summary  in  regard  to,  473. 
Poisoned  bait  as  a  remedy  for  locusts,  232,  300,  309t 
Pollen  of  seed,  49,  50. 
Pomological  exhibit  at  New  Orleans,  35. 
PoPENOE,  Prof.  E.  A.,  account  of  Eurycreon  rantaliSf  268. 
Potato  rot,  45,  46,  83. 

causes  and  remedies,  45,  46. 
Potatoes,  comparative  production,  area  and  value  of,  351,  368. 
crop  of  the  world,  376. 
1885,  412. 
Priononyx  atrataj  298  to  311. 
Production  of  new  varieties  of  wheat,  52. 

by  Professor  Blount,  53. 
Protective  resemblance  and  coloration  in  Lepidopieroua  larv»,  320* 
Publications  by  the  Department  in  1885,  29  to  31. 
Puff-ball  mushroom,  106. 
Purple  willow  Gracilaria,  332,  333. 
Pyrethrum,  e£fect  of,  on  locusts,  291. 

Periodical  Cicada,  243,  . 

Q. 

Quack  grass,  88. 

Quarantine  of  United  States  neat  cattle,  565. 

stations,  Coopersburg  and  Chester,  Pa.,  566. 

Garfield,  N.  J.,  near  New  York,  566. 

Patapsco,  near  Baltimore,  Md.,  666, 

San  Francisco,  Cal.,  566. 

Waltham  and  Littleton,  Mass.,  566. 

table  showing  number  of  cattle  at|  66d. 

B. 

Radish,  622. 

Railroads,  gross  and  net  earnings  of,  401,  402. 

Rainfall  and  temperature,  405. 

of  the  wheat  area  in  India,  570. 
ItamtUaria  tuUtsneij  82. 
Red  gum,  character  and  uses  of,  70,  • 

legged  locust,  233,  303. 
Report  of  the  Botanist,  63. 

Bureau  of  Animal  Industry,  43L 
Chemist,  109. 

Chief  of  Seed  Division,  47. 
Commissioner,  5. 
Entomological  Division,  207, 
Forestry  Division,  183. 
Microscopist,  89. 
Ottawa  experiments,  123. 
Statistician,  345. 

Superintendent  of  Garden  and  Groundfti  38, 
on  agriculture,  333. 

Dark-sided  cut-worm,  273,  274. 
forest-tree  insects,  319. 
insects  affecting  fall  wheat,  311. 
Locusts  in  California,  289,  308. 
the  Northwest,  303. 
Strawberry  weevil,  277. 
Truck  farming,  by  Dr.  Obmler,  583, 
Hhamnus  oaUf^rnicuSy  68. 
cathariumSf  68. 
purBkianaSy  67. 
Rheumatism  root^  character  aud  uses  of,  66,  67. 
Rheum  officinale,  05. 
Rhubarb,  culture  of,  66. 
Jihus  lobatay  71. 

Rooky  Mountain  Locust,  209,  228,  229,  294,  303,  306.  907. 
BwUUa,  79.  80  . 

KoterotiSi. 
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igeif  investigation  of,  516. 

[es  and  regmations  for  co-operation  with  States  for  the  suppression  of  pleuro 

louia,  449. 

e,  chemical  examination  of,  149,  150. 

comparative  production,  area,  and  value  of,  349. 

8. 

nt  Augustine  c^^ass,  75. 

1  Joaquin  Vallev,  California,  locusts  in,  289. 

JosiS  nozzle,  303. 
^'s  description  of  Anihonomus  musculus  and  A.  signatiu,  280. 
aMiDB£iRGER's  accouut  of  Cecidomyia  nigraf  286. 
id  changing,  58. 

crossmg  or  hybridizatioiK  48. 
Division,  Report  of  Chief  of,  47. 

work  in,  25. 
improvement  of,  48. 

by  selection  and  cultivation,  54, 55. 
nomenclature  of,  59. 
pollen,  49. 

saving,  50. 
substances  affecting  the  germination  of,  58. 
3ds,  amount  appropriated  for  the  purchase  and  distribution  of,  47. 
complaints  as  to  distribution  of,  48. 
differences  in,  of  the  same  plant,  54. 
distributed  annually,  47, 
germination  of,  57. 

interchange  of,  with  foreign  countries,  48, 
methods  of  distribution  of,  60. 
object  of  distribution,  47. 
proper  method  of  distributing,  47. 
tabular  statement  of  distribution  of,  in  1884-^85,  61. 
vitality  of,  56. 
f-fertilization  of  plants,  51. 
rell's  automatic  silk-reel,  208, 209, 218. 
iria  glaucia,  88. 
£  culture,  exhibit  of  at  Exposition,  34. 

in  the  United  States,  207  to  209,  214  to  219,221,223,227, 
work  in  Division  o^  13. 
ink  cabbage,  character  of,  74. 
ITH,  J.  B.,  report  on  Dark-sided  cut- worm,  273. 

Strawberry  weevil,  277. 
ut  of  timothy,  87. 

Indian  corn,  88. 
}ieties,  local  agriculture,  6. 
J,  acquired  or  temporary  fertility  o^  160. 
analysis,  objects,  and  interpretation  of,  170. 

of,  in  India,  569. 
analyses,  151. 

apparatus  used  for  mechanical  analysis  of,  161. 
barrenness  of,  158. 

care  necessary  in  obtaining  sample  of,  162. 
chemical  properties  of,  161. 
composition  of  the,  152. 
denudation  of,  153. 
difference  between,  and  subsoil,  152. 
effect  of  sand  in,  161. 

fertility  of,  depends  on  clinjatic  conditions,  157. 
formation  of,  153. 
how  tilled  in  -India,  571. 
improvement  of.  160. 
mechanical  analysis  of,  160. 
objection  to  mechanical  analysis  of,  16L 
on  derivation  and  formation  of,  151. 
.power  of  retaining  moisture  in,  157, 
quantity  of,  swept  away,  154. 
temperature  of,  157. 
weight  of,  per  aorei  168. 
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Soils,  absorbent  and  retentive  powers  of,  lo5. 
absorption  of  ammoniacul  salts  by,  156. 
analysis  of,  9. 

air  dried,  tables  of,  174  to  17(>. 
qnestions  answered  by.  1(59. 
cbeniical  composition  of,  162  to  166. 
formed  by  tlie  different  geological  formationSi  153. 
from  Alexandria,  La.,  iHl. 

IJerrien  County,  Michigan,  177. 
Boone  County,  Indiana,  178, 
Osweco,  N.  Y.,  179. 
KapiiieH  Parish.  Louisiana,  180. 
Walla  Walla,  Wash.,  177. 
general  classification  of,  152. 

conclusions  in  regard  to,  156. 
fertility  of,  154. 
geological  character  and  distribution  of,  171, 172, 173* 

classilication  of,  152. 
history  of,  analyzed,  173. 

importance  of  a  proper  mechanical  condition,  155* 
permanent  ft^tility  of,  159. 
physical  projMTtios  of,  154. 
l>rairio,  frbm  Dakota,  177. 
Table  of  Kothamstod  analysis,  167. 

showing  the  8pe(^ific*gravity  of,  169. 
Tables  of  nitrogen  and  carbon  in'various,  1C8. 
vfiriations  in  the  texture  of,  155. 
Soluble  matter  and  water  in  canes,  135. 
Sorghum  lialapensCy  74. 
Sorghum  juices,  analysis  of,  133,  134. 
seed,  improvement  of,  55. 
sugar  exhibited  at  Now  Orleans,  34. 

ox])<Mimc'nt8  with  at  Ottawa,  123  to  120. 
tables  of  dilVusionof.  126,  130. 
Southern  Fon'stry  Congre^ss,  199. 
Sparrow,  California,  feeding  on  locusts,  298. 

English,  V8.  Cicada,  238. 
Spinach,  622. 

Spruce -bud  caten^illar,  321. 
worm,  325,  326. 
Plume-moth,  326. 
Therina,  :W8. 
Squash,  622. 

State  experiment  stations,  7. 
Statistical  Division,  dia^^rams  exhibited,  34. 

publications  in  ltJ85,  29. 
Statistician,  report  of,  345. 
Statistics,  work  in  Division  of,  14. 
Stenotaphrum  americauumf  75. 
Strawberry,  (VHi, 

Crown-miner,  278. 
Koot-worm,  278. 
Weevil,  209,  276  to  281. 
Sucrose  (cane-sugar),  115. 

detection  of  in  honey,  115. 
Sugar,  experiments  in  the  manufacture  of,"  10. 

iudustry,  development  of,  5. 
Sweet-gum,  character  and  uses  of,  70. 
Swine  breeding  in  America,  370  to  372. 
plague,  oacterium  of,  504. 

conclusion  of  investigations  concerning  the  cause  of,  480. 

report  on,  521.  « 

disease  as  observed  in  swine,  513.  ? 

general  r<^sum6  of  investigations  concerning)  509. 
investigations  in,  476. 
other  investigations  of,  516. 
results  of  latest  investigations  in,  511. 
Symplocayjma  fcctiduSf  74. 
^yrphid<r,  monograph  on,  by  Dr.  S.  W.  Wilusto>  21^ 
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remarks  on,  112. 
na  flies  attacking  locusts,  310. 

parasitic  on  Eurycreon  rantalis^  269. 
i8lie<l  plant-bug,  317. 
)eraturc  and  rainfall,  405. 

table  of,  406. 
of  wheat  area  in  India,  570. 
r  viburnana^  332. 

»  of  butter  and  other  fats,  94,  95. 
ile  fibers,8tructure  and  examination  of,  89,  90,  91. 
»er  and  lauds,  suspension  of  sale  of,  204. 

thieves  on  public  lands,  204. 
thy,  smut  of,  87. 

ceo,  comparative  production,  area,  and  yalue  of.  352,  353. 
ito,  623. 

Lr,  321,  325,  326,  329. 
si>ortation  rates,  394  to  401. 
planting  by  railroad  companies,  200  to  202. 

('xtent  and  success  of,  196  to  11^ 
seed,  distribution  of,  198. 
ou  the  Western  plains,  184. 
rotropis,  21H5,  297,  307. 
um.  repennj  88. 

^h  iise<l  for  catching  locusts,  300. 
:  farming,  by  A.  Oemlek,  583. 

Causes  of  failure  in,  608. 

green  manure  for,  597. 

labor  in,  585. 

locations  of,  585. 

manure  and  its  applicatiofu,  500. 

packing  and  marketing  for,  602. 

profits  of,  607. 

seed  for,  (505. 

soil  and  preparation,  587. 
shipped,  amount  of,  610. 
leaf,  character  and  uses  of,  66,  67. 
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nla,  ^1. 

spiralis y  84. 
ffo  panici  glauci,  83. 

fialveii,  87. 

Zecc  Mays,  79, 88. 

V. 

per  aero  of  farm  j>roducts,  365,366. 

quarterly  amount  of  products,  366. 
la  bfans,  cultivation  of,  65,66. 
Vf  plani/oUa,  65. 
2:ato<l  L'ccopsis,  331. 
lia  crcj'per,  84. 

snake-root,  character  aud  uses  of,  72. 
tv  of  soeds,  56. 
'kcil  Cavtrcia,  329,  330. 

W. 

8  of  fa  I  111  labor,  :W0  to  3.<1. 

^  vacuum  ])an,  13r>. 

}  preying  upon  locusts,  298. 

wat<»rs  from  cells  at  Ottawa,  131. 
melon,  624. 

economy  in  the  i)rodiictiou  of,  331. 
rEi:,  F.  M.,  report  on  insects  affecting  fall  wheat,  311, 
roriu.    (See  (lanleu  web-worm). 
t  of  ordinary  crops,  table  of,  io8.  159. 
soil  per  acre,  1G8. 
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Wheat,  acreage  of  in  India,  574.  575.  /^    *%   O  ^^^  J^ 

area  and  crop  of  1885,  409.  \M     f  \J  ^^ §Q 

chemical  examination  of,  140  to  144,  '^    #    ^v 

eomparatiye  production,  area,  and  value  of,  348.  '    /  U 

cnltivation  of,  in  India,  573.  '  ^ 

cost  of,  in  India,  573. 
culture  in  India,  by  Rev.  I.  L.  Hausku,  569. 
distribution  of,  372. 
effect  of  product  on  price  of,  374. 
export  o^^om  India,  576. 
increase  of  yield,  375. 
insects,  311,  315,  316,  317,  318. 
prices  of,  in  India,  577. 
production  and  exportation  of,  374. 
of  new  varieties  of,  52. 

bjr  Professor  Blount,  53. 
reaping  and  thrashing  in  India,  572. 
soaking  seed,  79. 
transportation  of,  in  India,  576. 
varieties  of,  in  India,  579. 
weight  by  bushel  of  different  varieties,  143. 
winter,  area  and  crop  of  the  year,  414.  • 
White  erub,  316. 

-heart  hickory  Geleohiaf  331,332. 
pine  weevil,  322  to  325. 
rust  of  cabbage,  85. 

the  strawberry,  82. 
Wild  ginger,  character  and  uses  of  72, 73. 
ipecac,  character  and  uses  of,  71,72. 
senna,  character  and  uses  of,  68. 
turnip,  character  and  uses  of,  74. 
Willow  Terasy  332. 
Wintering  bees,  335. 
Witch  hazel,  character  and  uses  of,  -69. 
Wood,  consumption  of,  for  railroad  ties,  185. 
exports  and  imports  of,  189. 
manufactures  of,  190. 
Woods  and  wood  products,  exhibition  of,  at  New  Orleans,  183. 
Wool  industry,  28. 
Work  under  the  direction  of  assistant  chemists,  138  to  18S^ 

Y. 

TaupoHf  67. 

TeUowB  in  peach  trees,  oaose  of,  37  to  42. 
Yellow  locust,  296. 
Terha  mansa,  73. 
sanUit  71. 
Yield  per  acre  of  farm  products,  tables  of,  364, 365. 

Z. 

Zerent  catenaria,  327. 
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